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Compounds, compositions and methods are provided for the treatment and prcq)hylaxis of infections and associated diseases caused 
by viruses of the Fteviviridae family by administering certain rhodanine derivatives, and analogs thereof, tri- and tetracyclic riiodanine 
alkanoic acids and rfiodanme benzoic acids being particularly effective. i«««yciic raoaamne 
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COMPOUNDS, COMPOSITIONS AND METHODS FOR 
TREATING OR PREVENTING VIRAL INFECTIONS AND 
ASSOCIATED DISEASES 

This application claims the benefit of the following U.S. Provisional 
AppIications:No. 60/097,476, filed August 21, 1998; No. 60/1 13,212, filed 
December 22, 1998; No. 60/1 19,328. filed February 9, 1999; No. 60/135,585, 
filed May 24, 1999 and No. 60/135,586, filed May 24, 1999. The entire 
disclosure of each of the aforesaid Provisional Applications is incorporated by 
reference in the present ^plication, as though set forth in full. 

FIELD OF THE INVENTION 

The present invention relates to novel rhodanine derivatives and analogs, 
as well as compositions containing the same and to the use thereof for treating or 
preventing viral infections and diseases associated therewith, particularly those 
viral infections and associated diseases caused by viruses within the Flaviviridae 
family. 

BACKGROUND OF THE INVENTION 

The Flaviviridae family consists of three genera and several viruses that 
are currently unassigned to specific genera. The hepacivirus genus includes the 
hepatitis C viruses (HCV). Viruses such as GB virus-A and GB virus-A-like 
agents, GB virus-B 2ind GB V-C or hepatitis G virus, while at present not formally 
classified within the hepacivirus genus, are closely related to HCV and represent 
unassigned members of the Flaviviridae family. Also within the Flaviviridae is 
the pestivirus genus, which includes bovine viral diarrtiea viruses (B VDV), 
border disease viruses and classical swine fever virus, and the flavivirus genus, 
with viruses such as dengue, yellow fever, Japanese encephalitis and tick-bome 
^cephalitis viruses. 

Viruses within this fiunily cause significant disease in human and animal 
populations. HCV is a major cause of human hepatitis globally. The World 
Healtti Organization estimates that 170 million people worldvdde are presently 



wo 00/10573 

PCTAJS99/18785 



c^dcv.„pe^^,„„,^_ ^^^^^^ <««*of 

U.S.fo,.epa«„.„,»„cv.T,^„^^ 

percent,. Of p,U„«;„„„,^^„,^^^ ^ 
MnsideraWesideeaecK. <-™awi« 

retuses. When bom, these persistently infected (Pn 
J^«n^vi^eth..^o„thfeandse.eas.^^^^^ 
PI anm»ls often succumb to fetal mucosal disease. 

"^--^--portantpathogensofmanandarealsoprevalent 
thiDughout the world. There are at le«t ^sti ■ - P^vaient 

disease inM^- u ^^^'^^ ^^'^ated with human 

disease, mcludmgthedengucfever vin.es. yenowfevervin^ 

-^.tisW navivin^escauseat^geofacutefeb^eillnesr:^ 
encephalitic and hemoirhagic diseases. 

^'^^•y.tben.arenoantiviralpham^ceuticalstopreventortreat 
pesnvims or flavivinis infections. 

J«MsescaiBrftyvinBesofFI.rf,irij.eaniiIy. 
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desirable to identify virus-specific functions that may be exploited in such 
approaches. In particular, enzymatic activities of virus-encoded polypeptides a] 
quite usefiil. These vuois-specified components are often essential for virus 
replication and may be suitable targets for antiviral drug discovery strategies. 

One such target that plays a central role in the life cycle of many RNA 
viruses is the virus-encoded RNA-dependent RNA polymerase (RdRp) protein. 
Regarding viruses of the Flaviviridae, this protein is termed NS5B in the case o: 
the hepaciviruses and pestiviruses, and NS5 in the case of the flavi viruses 
(collectively referred to as NS5). RdRp proteins are a key component of the vir 
replicase complex, enabling the virus to replicate its RNA genome and produce 
progeny viruses. The RdRp of RNA viruses is an attractive target for antiviral 
drug development. 



15 SUMMARY OF THR TNVEIVTION 

According to one aspect of the invention, there is provided a method of 
treating or preventing infection caused by at least one virus of the Flaviviridae 
and disease associated with such infection in a living host havmg or susceptible 
to such infection. The method comprises administering to the infected or 

20 susceptible host a therapeutically or prophy tactically effective amount of a 
compound, or precursor of said compound, having the formula: 



25 



CH(=CR^Hy„ 



30 
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st^zght cha:n, satua^ted or unsaturated hydxocarbon moiety of 1-10 carbon 

ator„s.anunsubstitutedorsub^n«edpl^y,(Cy,,)«dicaloranu.s^^^^ 
~utedpl.„y,.^,^^.,,,^^^^^^^^^^^^ 

f^m those consisting ofabranchedor straight Chain, satu^^ 
al,phanc group having 1-6 carbon atoms, an unsubstituted or substituted 
heterocyclic radical or an unsubstitutedorsubstitutedph^^^^ 
heter^ychcradical being selectedfromthoseconsisting of fi^i^^^^ 
oxa^le oxadiazole, pyridine, pyrin.dine.py^,e.triazole.pyri^^^ 
oxath.olane.thiazo,e,thiadiazolejn.da«>le.tetrazole.^ 

NiRJ-, bemg hydrogen or alkyl of 1-5 carbon atoms; 

R. represents a radical selected from those consisting of an unsubstituted 
orsul^tutedphenylalM.dical.anunsubsti^^ 

n^cal, an unsubstituted or substituted phenylallcyny. radical, an unsu^^^^^^ 
s«^str.tedbiphenylallcylradical,anunsubstitutedor.^^^^^^ 

c^a«d.ca^oftheformula(R.-)„CLO^^...,^^^ 

difre^nt and represent an unsubstituted or substituted heterocyclic radical or 
an unsubstituted or substituted phenyl radical, R. also represents an 
Jbstitutedor substitutedpolycyclic radical and L represents a divalent Unking 

alkyl. n and p are each 0 or I . and q is an mteger from 1 to 3 ■ 

said hetenH:ycUc radicals being selected from the group consisting of 
^ throphene. oxalic, oxadiazole. isoxazole. pyridine, py^^^^ 
tnazorcpyridazine. I^^-thiolane. thia«>le. isothiazole. thiadiazole. imi^^^ 
pyirolctetrazoleandtriazine: 
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said polycyclic radicals being selected from the group consisting of 
benzofiiran, isobenzofiiran, benzothiophene, isobenzothiophene, benzoxazole» 
indole, 2-isoindole, benzopyra2X)le, quinoline, isoquinoline, 1,2-benzodiazine, 
1,3-benzodiazine, l,2,3-ben2otriazoIe, benzothiazole, benzimidazole, 1^^- 
5 benzotriazine, 1 ,2,4-benzotriazine, naphthalene, anthracene and fluorene; 

the heterocyclic radical substituents, the polycyclic radical substituents 
and the alicyclic radical substituents being at least one selected from the group 
consisting of a straight or branched chain, saturated or unsaturated aliphatic 
group having 1-6 carbon atoms, halogen, perhaloalkyl, monohaloalkyl, 
10 dihaloalkyl, alkoxy, acyl, acyloxy, acyloxyalkyl, phenylalkoxy, hydroxy, 
hydroxyalkyl, thio, alkylthio, nitro, carboxy, carbalkoxy; 

the phenyl radical substituents, the phenylalkyl radical substituents, the 
phenylalkenyl radical substituents, the phenylalkynyl radical substituents and the 
biphenylalkyl radical substituents being at least one selected from the group 
15 consisting of a straight or branched chain, saturated or unsaturated aliphatic 

group having 1-6 carbon atoms, halogen, nitro, carboxy, hydroxy, hydroxyalkyl, 
perfialoalkyl, monohaloalkyl, dihaloalkyl, alkoxy, phenylalkoxy, acyl, acyloxy, 
acyloxyalkyl, cyano, carbalkoxy, thio, alkylthio, alkylsulfinyl, alkylsulfonyl, 
amino, alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyl, 
20 dialkylaminoalkyl, sulfonamido, carboxamido, alkanoylamino; 
Y represents O or S; 

Z represents O, S or N(Rb), being hydrogen or alkyl; or R, and Rj, may 
be joined to form an imidazole or a benzimidazole moiety; and the isomers and 
pharmaceutically acceptable salts of the compound. 
25 Infections caused by Flaviviridae viruses and associated diseases may be 

effectively treated or prevented by administering a compound of the formula: 



30 
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N(R>. R. being l,yd„,g„ „ ^ky, „(. 

R. «P»»c«s a ,«licl selecttd ft»m co^ild., of an nnanbsUtuted 

n».«y.a„ansU»U«,^„.«^„^„„^„^^^^ 

U^-ane. |^^, ^ 

^ «i b,cyol,c ™g n«,ic being »,ec«d fom fl,o» eonsisdng of 
^^isobenzoana^benzoaUophen^isoben^^io^^.^^^^^ 

'—to.^ lA4-b.nzo>™.in..„ehe,e™^Bo 
.-P««.bic^ering.^«,s„to«oe«s,^„,^^^ ^ 

--"«ofa.k,,ofMc.H»n.^^.,^^.,,^^^^ 

"»«>l«.t«<ed or subsBdaed phenyl gronp; 

*''*"'''8"'*»««-«s.d,eb,ph«.ylg„.„p,„toi^^,^^ 

"»««..«yW.c,.n..cartaUoxy.aIMflUo.a«.ybnIf»y,,^^^^ 
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amino, alkylamino, dialkylamino, sulfonamido or carboxamido; 
Y represents O or S; 

Z represents O, S or N(Rb), R^^ being hydrogen or alkyl of 1-5 carbon 

atoms; 

or R, and R^, may be joined to form a benzimidazole moiety; and the 
isomers and phamiaceutically acceptable salts of the compound. 

According to another aspect of this invention, phannaceutical 
compositions for treating or preventing viral infections are provided, which 
comprise an anti-viral agent in an amount effective to attenuate viral infectivity, 
and a pharmaceutically acceptable carrier medium. In one embodiment, the 
composition of the invention comprises a compound of the formula: 



Y 




wherein R represents hydrogen or alkyl; and m is an integer from 

0-4; 

R3 represents an unsubstituted or substituted, branched or straight chain, 
saturated or unsaturated hydrocarbon moiety having 1-1 0 carbon atoms in the 
main cham, the hydrocarbon moiety substituents being at least one selected from 
those consisting of a branched or straight chain, saturated or unsaturated aliphatic 
group, having 1-6 carbon atoms, an unsubstituted or substituted heterocyclic 
radical or an unsubstituted or substituted phenyl (CcH,) radical, the heterocyclic 
radical being selected from those consisting of fiiran, thiophene, oxazole, 
oxadiazole, pyridine, pyrimidine, pyrazole, triazole, pyridaane. 1,3-oxathiolane. 
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- S - 

thiazole. thiadiazole. nnidazole. tetrazole. pym,le and triazine; and v Y Z 
and the substituents Of the heterocyclic ^dicals. the polycycn^ 
al^chc radicals, the phenyl r^icals. the phenylaUcyl ^cals. the phenylallceny, 
radicals, the phenylalkyny, radicals and the biphenylalkyl radicals are as 
previously defined relative to fo^^ulal. above. Acconfing to this en.bodin,en, 
the anti-vnal agent may comprise a compound of the formula: 




-COOH 



-herem represents an unsubstituted or substituted, branched or straight chain, 
saturated or unsaturated aliphatic moiety having l-io carbon atoms in the main 
Cham, the aliphatic moiety substituents being selected from those consisting of at 
least one branched or straight chain, saturated or unsaturated aliphatic group 
havmg 1-6 carbon atoms, unsubstituted or substituted mono-heterocyclic group 
orunsubstitutedorsubstitutedphenyl group, the hete^^^^^^ 

select^ from those consisting of furan, thiophene. oxazole, oxadiazole. pyridine 

P3™dme.pyrazoIe.triazoIe.pyrida.i„e.U.,xathiolane.tWa^^^^ ' 
imidazole, tetrazole, pynole and triazine. 

X represents a moiety selected from the group consisting of -S-. -O- or . 
N(RJ-> R, being hydrogen or alkyl; 

^'^P^^^ntsaxadicalselectedfiomthoseconsistingofanunsubstituted 
or substituted mono- or M-heterocycBc group, an unsubstituted or substituted 
potycyclicringmoiety. an unsubstituted or substituted alicyclic group having 5-8 
carbon atoms, an unsubstituted. or substitmed phenyl group, an unsubstituted or 
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substituted biphenyl (CJis-C^H^-) group, an unsubstituted or substituted phenyl 
ether group (C^Hj-O-Celti-) or an unsubstituted or substituted cinnamenyl 
(QHsCH^CH-) group, the mono-heterocyclic group being selected from those 
consisting of furan, thiophene, oxazole, oxadiazole, pyridine, pyrimidine, 
5 pyrazole, triazole, pyridazine, 1,3-oxathiolane, thiazole, thiadiazole, imidazole, 
tetrazole, pyrrole and triazine, the bi-heterocyclic group comprising two 
heterocyclic groups which are selected from said mono-heterocyclic group 
members, and which may be the same or diflferent, said polycyclic ring moiety 
being selected from those consisting of benzofuran, isobenzofuran, 
10 benzothiophene, isobenzothiophene, benzoxazole, benzopyrrole, indolenine, 2- 
isobenzazole, benzpyrazole, quinoline, isoquinoline, 1,2-benzodiazine, 1,3- 
bcnzodiazine, 1,2,3-benzotriazole, benzothiazole, benzimidazole, 1,2,3- 
benzotriazine and 1 ,2,4-benzotriazine, naphthalene, anthracene and fluorene; 
the mono- or bi-heterocyclic group substituents, the alicyclic group 
1 5 substituents and the polycyclic ring moiety substituents being at least one 
selected from those consisting of a straight or branched chain, saturated or 
unsaturated aliphatic group having 1-6 carbon atoms, halogen, trifluoromethyl, 
alkoxy, hydroxy, thio, nitro, an unsubstituted or substituted phenyl group, an 
unsubstituted or substituted phenylalkenyl group or an luisubstituted or 
20 substituted phenylalkynyl group; 

the phenyl group substituents, the biphenyl group substituents, the phenyl 
ether group substituents, the phenylalkenyl group substituents, the phenylalkynyl 
group substituents and the cinnamenyl group substituents being at least one 
selected from those consisting of a straight or branched chain, saturated or 
25 unsaturated aliphatic group having 1-6 carbon atoms, halogen, nitro, carboxy, 
hydroxy, trifluoromethyl, difluoiomethyl, alkoxy, phenoxy, acyloxy, cyano, 
carfoalkoxy, thio, alkylthio, alkylsulfmyl, alkylsulfonyl, ammo, alkylamino, 
diallgrlanuno, sulfonaxnido, carboxaniido, alkanoylamino, l-pyrrolidyl, 1- 
piperidinyl or4-morpholinyI; 
30 Y represents O or S; 
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moietv " !' T ^ - benzinudazole 

compound. -"vu 

compound of the fomula: «mpnses. 




Ri represents hydrogen or a substituent selecirf fi„„ ,k 
of -OH -COnp ^v^xm „ sraup consisting 

2^^s..«ed*^«.egronpofh.drogen„ra,^,,o,R,^, 

rrt^""*^ '•^■-««°^-«-«...oxadi.«,e.„«3.o,.^ 
»^««.in.iaa.,e..,.i.„,,.,^,,^,^^^ 

»"«"'°«0'bethes™,„diarcn,«i,ep„^t,^ 
-^«.e«e-*™..,.e^eonsis.ingo,.s«.g,..o,^^:i. 
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15 



20 



alkanoylamino; 

t is an integer from 0 to 8; and Rj, X, Y, Z and the substituents of the 
heterocyclic radicals, the polycyciic radicals, the alicyclic radicals, the phenyl 
radicals, the phenylalkyl radicals, the phenylalkenyl radicals, the phenylalkynyl 
radicals and the biphenylalkyl radicals are as previously defined relative to 
formula I, above. According to this embodiment, the anti-viral agent may 
comprise a compound of the formula: 



wherein R, represents hydrogen or a substituent selected from the group 
consisting of -OH, .COOR3, -CONR^R,, -SO^NR^R,, R3, R,, R^, R^ and R, being 
independently selected from the group of hydrogen, alkyi, or R^ represents a 
heterocylic ring selected from the group of tetrazole, oxadiazole, oxazole, 
triazole, imidazoline, imidazole, thiazole, thiadiazole, pyrrole, piperidine, 
morpholine and pyrazole; 

W and W may be the same or different and rej>resent hydrogen or a 
substituent selected from the group consisting of a straight or branched chain, 
saturated or unsaturated aliphatic group having 1-6 carbon atoms, halogen, nitro, 
hydroxy, perfluoroalkyi, difluoromethyl, alkoxy, phenoxy, acyloxy, cyano, 
carbalkoxy. thio, alkylthio, alkylsulfinyl, alkylsulfonyl, amino, alkylamino, 
dialkylamino, sulfonamide, carboxamide and alkanoylamino. 
t is an integer from 0 to 8; 

X represents a moiety selected from the group consisting of -S-, -O- or - 
N(RJ-, R3 being hydrogen or alkyl; 
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- ^2 ^P^sents a radical seJertwi *u - , _ _ . 

pojycychcnng moiety, an unsubstituted or sidKHtit.^ 
5 substituted biphenylCC J, CH , "-"bstituted or 

(C^5CH=CH-)group.oranunsubstitutedorsubstituted«flK. . 

-no-heterocyclic group being selected fiom T 

.. . . ^^'^'^™'nt'«>se consisting of furan 

naplithalene. anthracene and fluorene; 

the mono-heterocyclic group substituents, the bi-hetemrv r 

8«)«psuhstitue«s.thephenytaIkynylgroupsubstituents thl ' '^'^^^^ 
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those consisting of a straight or branched chain, saturated or unsaturated aliphatic 
group having 1-6 carbon atoms, halogen, nitro, carboxy, hydroxy, 
trifluoromethyl, difluoromethyl, alkoxy, phenoxy, acyloxy, cyano, carbalkoxy, 
thio, alkylthio, alkylsulfinyl, alkylsulfonyl, amino, alkylamino, dialkylamino, 
5 sulfonamido, carboxamido, alkanoylamino, 1-pyrrolidyl, 1-piperidinyl or 4- 
morpholinyl; 

Y represents O or S; 

Z represents O, S or N(Rb), being hydrogen or alkyl; 

or R, and may be joined to form an imidazole or benzimidazole 
1 0 moiety; and the isomers and pharmaceutically acceptable salts of the compound. 

Preferably the Rj radical in formulas II and III. above, is of the formula 
(R2a-)n (L-)p R2b-, p is 0; and m is 0. 

Accordmg to a further aspect of this invention, compounds are provided 
which have the formula: 

15 

Y 



20 




COOH 



wherein R3 represents an unsubstituted or substituted, branched or straight 
chain, saturated or unsaturated hydrocarbon moiety having 1-10 carbon atoms in 
the main chain, the hydrocarbon moiety substituents being at least one selected 
from those consisting of a branched or straight chain, saturated or unsaturated 
aliphatic group, having 1-6 carbon atoms, unsubstituted or substituted mono- 
heterocyclic group or unsubstituted or substituted phenyl (C^,) group, the 
mono-heterocyclic group being selected from those consisting of furan, 
thiophene, oxazole, oxadiazole, pyridine, pyrimidine, pyrazole, triazole. 
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15 
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and tnazine; 



^(K.}-. R, being hydrogen or alkyl; 

polygene nuBca., „ ^^^^ pol,c«U.U«™cycB, 

u^b«i,u»d or sobsdm^d phenyl radical, a„ „„«,b«i^ „ 

" " """■""'"'^ " "^"^ 2-pk«.yl«b«.yI 
WCH-CH-) radical. »id ,oooo-h«.„,ccBc 1^ bci.^ fc„ ^ 

«»-«.og of ta., d,„pta„. ^^^^^ 

i»™zoIc ■Hazo.c, pyridazinc. l,3K,xaU.„l.„c. d^,.. 

K«z„,.. py^ic a.d .riazinc. ^ u.^^,u. g„,„p c„„^ ^ ' 

l««ocyclic m„i«ie. which arc «,ecKd from d,c „o,».h«c„cyclic «BC 

group mcbe.,. ^ „Mch may be .he same or ^B^, ^ 

m««y being aetated ftom d»» c™„i^, of benzofi^ i^benzoSmi.. 

benz„adoph««. isobenzod^ophene. benzoxazole. indole. 2.i„i„doIe 

■^-W-zole. ,„i„„,i„e. iacuinolinc 1 J-benzodiazinc. U.b«»odiazi„e 

U^-be-m^iazofe. benzoUnazole. benzimidazole. 1 A3-b««o,naztoe a»l 1 , 4- 

"»»o«.zi«...^^„a^^,^^^^^^^^^_^^^^ ■ 

■«««ycUc n«iiC compri^ apolycycUc moi^y «,e«ed from »id polycyclic 
nAcal ipoop memb«a ^ . ^ is selected from d„ 

■°°»o-IwenicycUc radical group membeis; 

*»'^'«ta'C^radicals„bstim««s.d„bi-heteKcyclic,,dical 
-t»^«»-i.ycac radical sul«i^^ 

»d «» polycycHchettrocydic nrtcal s„toi«eu,s being a, leas, „„. sdected 
fi». ftos. oonsisa.. rfa sWgto or bnmcl^d chain, sau^ 
^c group having ,^ c«bM, a»ms. h,log«. «uo™meU>yl. alkoxy 



/ 
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hydroxy, thio, nitro, carbalkoxy, an unsubstituted or substituted phenyl radical, 
an unsubstituted or substituted phenylalkenyl radical or an unsubstituted or 
substituted phenylalkynyl radical; 

the phenyl radical substituents, the biphenyl radical substituents, the 
5 phenyl ether radical substituents, the phenylalkenyl radical substituents, the 

phenylalkynyl radical substituents and the 2-phenylethenyl radical substituents 
being at least one selected from those consisting of a straight or branched chain, 
saturated or unsaturated aliphatic group having 1-6 carbon atoms, halogen, nitro, 
carboxy, hydroxy, trifluoromethyl, difluoromethyl, alkoxy, phenoxy, acyloxy, 
1 0 cyano, carbalkoxy, thio, alkylthio, alky Isulfmyl, alkylsulfonyl, amino, 

alkylamino, dialkylamino, sulfonamido, carboxamido, alkanoylamino, 1- 
pyrrolidyl, 1-piperidinyl or 4-morpholinyl; 
Y represents O or S; 

Z represents O, S or N(Ri,), being hydrogen or alkyl; 

or R, and may be joined to form an imidazole or benzimidazole 
moiety; and the isomers and pharmaceutically acceptable salts of the compound. 

According to still another aspect of this invention, compounds are 
provided which have the formula: 

20 . 

Y W 



25 




wherein R, represents hydrogen or a substituent selected from the group 
consisting of ^H. -COOH, -CONR^Rs, -SO^NRJl,, R,, R,, R^ and R, being 
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u^dependently selected fiom-the group of hydrogen; alkyl. or R. represents a 

heterocylic ring selected fiom the group of furan. thiophene. pyridine 

pynmidine. pyridazine, l,3.,xathiolane, tetrazole, oxadiazole, oxazok. triazole 

.m.dazoline.imidazole,thiazo,e.thiadiazole.p^,e.pi^^^^^ ' 
tnazine and pyrazole; 

W and W may be the same or different and represent hydrogen or a 
substituent selected fiom the group consisting of a straight or branched chain 
saturated or unsaturated aliphatic group having 1-6 carbon 
hydroxy, perfluoroalkyl. difluoromethyl. alkoxy. phenoxy, acyloxy. cyano ' 
carbaikoxy, thio. alkylthio. alkylsulfinyl, alkylsulfonyl. amino, alkylamino' 
dialkylamino. sulfonamide, carix,xamido and alkanoylamino. 
t is an integer from 0 to 8; 

X represents a moiety selected fiom the group consisting of -S-. O- or - 

N(RJ-, being hydrogen or alkyl; 

R. represents a radical selected fiom those consisting of an unsubstituted 
or substituted mono- or bi-heterocyclic radical, an unsubstituted or substituted 
polycyclic radical, an unsubstituted or substititued polycyclic-heterocyclic 
radrcal, an unsubstituted or sub^tuted alicyclic radical having 5-8 carbon atoms 
an unsubstituted or substituted phenyl radical, an unsubstituted or substituted 
biphenyl (C^,-C ^.j ^,^1, an unsubstituted or substituted phenyl eti«r 
iC^rO<^^.) radical, an unsubstituted or substituted 2-phenyleti«a,yl 
(CH,CH=CH-) radical, or an unsubstituted or substituted stilbenyl (C^,. 
CH=CH-QH,-) radical, tire mono-heterocyclic radical being selected froL ti,ose 
consisting of firran, tiuophene, oxazole, oxadiazole. pyridine, pyrimidme 
pyrazole. triazole. pyridazine. 1.3-oxatiuolane. tiriazole. titiadiazole. imidazole, 
tetiazole. pynole and triazine; ti,e bi-heterocyclic group comprising two 
heterocycKc 8ro^ps. the two heterocyclic groups being selected from said mono- 
heterocyclic radical group members and being tire same or different, tire 
polycycUc radical being selected fiom tire group consisting of benzofuran, 
u^bcnzofuran. benzotiiiophene, isobenzotiriophene. benzoxazole. benzopyrrole 
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2-isomdole, benzopyrazole, quinoline, isoquinoline, l,2-ben2odiazine, 1,3- 
benzodiazine, 1^,3-benzotriazole, benzothiazole, benziinidazole. 1^3- 
• benzotriazine, 1 ,2,4-benzotriazine, naphthalene, anthracene and fluorene, and the 
polycyclic-heterocyclic radical comprising a polycyclic moiety selected from the 
polycyclic radical group members and a heterocyclic moiety selected from the 
mono-heterocyclic radical group members; 

the mono-heterocyclic radical substituents, the bi-heterocyclic radical 
substituents, the alicyclic radical substituents, the polycyclic radical substituents 
and the polycyclic-heterocyclic radical substituents being at least one selected 
from those consisting of a straight or branched chain, saturated or unsaturated 
aliphatic group having 1-6 carbon atoms, halogen, trifluoromethyl, alkoxy, 
hydroxy, thio, nitro, acyl, carboxy, carbalkoxy, an unsubstituted or substituted 
phenyl radical, an unsubstituted or substituted phenylalkyl radical, an 
unsubstituted or substituted phenylalkenyl radical or an unsubstituted or 
substituted phenylalkynyl radical; 

the phenyl radical substituents, the biphenyl radical substituents, the 
phenyl ether radical substituents, the phenylalkyl radical substituents, the 
phenylalkenyl radical substituents, the phenylalkynyl radical substituents, the 2- 
phenylethenyl radical substituents and the stilbenyl radical substituents being at 
least one selected from those consisting of a straight or branched chain, saturated 
or unsaturated aliphatic group having 1-6 carbon atoms, halogen, nitro, carboxy, 
hydroxy, trifluoromethyl, difluoromethyl, alkoxy, phenoxy, phenylalkoxy, acyl, 
acyloxy, cyano, carbalkoxy, thio, alkylthio, alkylsulfinyl, alkylsulfonyl, amino, 
alkylamino, dialkylamino, sulfonamido, carboxamido, alkanoylamino, ftiran. 
tfaiophene, pyridine, pyrimidine, pyridazine, 1 ,3-oxathiolane, tetrazole, 
oxadiazole, oxazole, triazole, imidazoline, imidazole, thiazole, thiadiazole, 
pyrrole, piperidine, morpholine and pyrazole; 
Y represents O or S; 

Z represents O, S or N(Rj»), R,, being hydrogen or alkyl; 

or R, and may be joined to form an imidazole or benzimidazole 
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Rhodanine derivatives or analogs accordine to th 

be conveniently prepared from 

uiy prepared from known starting materiaU K« • 

synthetic scheme shown below. ^ ^^"^ 



Y 



Rr(CH-CR-]i,CHO 




*^inR,R..R.X.Y,Zand«an, as previously defined 

^''^"go'rt the general synthetic scheme illustrated abov 

is prepared, which comprises the « • ^ '««<=tion 

ui,o compnses the appropnate aldehyde and th^ 

appropnate ri«.danine derivadve or analog in ethanoL and 1 

i«ated to reflux in the . " t^e reaction mixture is 

"^''"'°*^*P'«««*ofacatalyticamountofpiperidine Tlie 
appropnate aldehyde startinBmat«ri,I»« PPename. The 

J siarang matenals or precursors thereof are avaiiaW- «>, 
commercial sources Vt«th^ . are available from 

«>urces. *'»«»M9morc. various 5-substitutedfuraldehvH. 
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toluene sulfonate (PPTS), provides a 5-(substituted phenyl) fijran.2- 
carboxaldehyde. 



5 



10 




15 

The aldehydes may also be prepared by the method described by Pong et al., 

Arzneim. Forsch.. 53: 141 1 (1983). 
20 All possible isomers of formulas I-III, above, are within the scope of the 

present invention. Representative examples of such isomers include, widiout 

limitation, the E and Z isomers, as well as the various isomers of heterocyclic 

substituents that may be present in the compounds of the present invention. 

In vitro studies have been performed which demonstrate the usefulness of 
25 compounds described herein as antiviral agents. Antiviral activity was measured 

hy Ae inhibitory activity of the compounds against the vual RdRp in an 

enzymological assay for RNA synthesis. 

Among the preferred compounds for practicing this invention are 

compounds of formula 11, above, wherein R, is a straight chain alkylene of 1-5 
JO carbon atoms, Y is oxygen, X and Z are sulfur and Rj is an unsubstituted or 
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of halogen, earix,^, h^^^^ 
aU,„.„,f»„, a^,, 

*^*'«'"='P«f«-<'co„p„»»faa„A„a,offcn.uI.n.,b„v^^ 
R.».».gh.chai„a.We.eof,.5ca,,„„a»„^Vis««a„.Xa„aZa,, 

^•^^ «. one ^.ece. ^ ^ 

^boxy. hyd,oxy.™ea,y., eu,y,. «fl^„„e.hyl. din«,„meftyt alkoxy 

^xy. ^loxy. eya»,. carbalkoxy. a,M»^„. ^ 

™„o .«cyta*„,^aiMan^o.s„,f„^i^.,arfH«a.^ 
IWn>hdmyl. l-piperidmyl or4-mon>holmyl. 

Also p^fened are compounds of forntUa n. above, wherein R, fa . 
^»»^^on.5 oarbona-on^ Y ia oxygen. X and 2 a„ sul^,^ 

R.»«unauta««edorsnbafit„,edpolycclie,«iioal„,ecKd&om«.oae 

«««isdng.fM«n™tayl.od2-i,„„,.„y,.aaidp„,yoyeU^ 

l«ng « 1«« one adected fl„„ eonaiadng of n,ed„l. «hy.. halogen. 

Ph«yl .»iie.I subadtueat. being ., ,eaa, one aelec^d irom ttoae consiadng of 
Wo.-, mho. cbo,,,. hj,dn.xy.„«by,, edryl, Mnoromettyl. difluorome^l 
^xy.phenoxy.«:yI„,y.C.n„.ea,hUk<,^,a^„^,^^^j^^ 
^toffi^yl, «„i„o. dicyl«,d«.. dialkylamtao. aulfonamido. earb^camidl 
"'"^^"hfao. I-BTolidyl. l-piperidinyl or4.n,o.pholinyl. 

l-"*™! «n<»^^ the oon.pou.ds of formula in. above, are dK-a. «herd^ 
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R, is a carboxyl group, W and W represent hydrogen, halogen, hydroxy, alkyl or 
trifluoromethyl substituents, Y is oxygen, X and Z are sulfijr, represents an 
unsubstituted or substituted fiiran group or an unsubstituted or substituted 
thiophene group, die furan substituent(s) and die thiophene substituent(s) being at 
5 least one selected from those consisting of alkyl, monohalophenyl, dihalophenyl. 
monohalocarboxyphenyl, carboxyphenyl, trifluoromethylphenyl, 
monohalotrifluoromethylphenyl, phenylethynyl, monoalkylphenyl, 
dialkylphenyl, fiiranyl, and thienyl, m=0 and t=0. 

R2 in the compounds of formulas 11 and III, above, is also preferably an 
1 0 unsubstituted or substituted thiazole. the thiazole substituents being the same as 
the fiiran and thiophene substituents in the next preceding paragraph. 

Other preferred compounds for practicing this invention are those of 
formula III, above, wherein R, is a carboxyl group, W and W represent 
hydrogen, halogen, hydroxy or trifluoromethyl substituents, Y is oxygen, X and 
15 Z are sulfur, R2 represents an unsubstituted or substituted phenyl group, die 

phenyl substituent(s) being at least one selected from those consisting of halogen, 
alkoxy, carboxy, an unsubstituted or substituted 2-phenylethenyl group, an 
unsubstituted or substituted furan group, or an unsubstituted or substituted 
thiophene group, the 2-phenylethenyl substituent(s), the furan substituent(s) and 
20 the thiophene substituent(s) being at least one selected from those consisting of a 
straight or branched chain, saturated or unsaturated aliphatic group having 1-6 
carbon atoms, halogen, nitro, carboxy, hydroxy, trifluoromethyl, difluoromethyl. 
alkoxy. phenoxy. phenylalkoxy, acyloxy, cyano, carbalkoxy, thio, alkylthio, 
allgrlsulfinyl, alkylsulfonyl, amino, alkylamino, dialkylamino, sulfonamide, 
25 caiboxamide or alkanoylamino, m=0 and t=0. In the compounds of formula HI, 
W and W also preferably represent methyl (CH3) groups. 

The term "alkyl" as used herein refers to aliphatic hydrocarbon radicals 
of one to six carbon atoms in length. Similarly, the term "alkyl", or any variation 
thereof, used in combination form to name substituents. such as alkoxy, 
30 alkylthio, alkylamino, alkylsulfmyl or alkylsulfonyl also refers to aHphatic 
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hydrocarbon radicals pfone to six carbon atoms-in len^ 

The tenn "acyl" is used henrfn in accoxxlance with its ordinaxy meaning to 

refer to an organic x^cal derived fiomacarboxylic add by the removal of^ 
hydroxyl group, such as acetyl, benzoyl or the like. 

Tl,ete^^••carboxamido^asusedhe^ein.refe«toa^adicaIors«bstitu^^^ 
Of the fo^ula -C(K>)-^^...R^ Wherein R- and R» „p_, hy^^^ 

The^nn«sulfonamido".asusedherein,«fe„.toaradlcalorsubstituent 
of the fonnula .SO.-NR'-R"' or -NR'-SO^R"'. wherein R- and R- are as 
previously defined. 

The temi "alkanoylamino". as used herein, refers to a radical or 

substituemof the formula -NH-C(K)).R^whercinR"isaspr^ously defined 

-C(=0)-OR". wherein R" is as previously defmed. 

•nie term "bi-heterocyclic group" is used herein to describe a radical 
compri«ng two het«ocyclic moieties, which may be the same or different, that 
a« chemically linked to one another by a valence bond or a divalem linking 

moretysuchasoxygenorsulfur. See, for instance, entries V9 and V33 in Table 
V, below. See also, entries V41 and V43. 

For the most part, the above-described class of rhodanine derivatives and 
ai^logs thereof as well as their isomers and pharmaceutically acceptable salts 
exhibit antiviral activity, lire compounds of the invention are particularly 
effective against vinrses of the Flaviviridae family and are useful in treating 
and/or preventing infections and diseases associated with these viruses in living 
iiosts* 

The compounds of «.e invention or precursors thereof and their isomers 
and P'-n-aceuticaUyacceptablesaltsarealso^.firlintreating^^ 
vual mfections and diseases in living hosts when used in combination with other 
active agents, including but not limited to interferons, ribavirin, protease 
uJu-bitors. immunoglobulins, immunomodulators. hepatoprotectants, anti- 
-nflammatory agents, amibiotics. antivirals. anti-infectious agents, and the like 
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Compounds described herein are also useful in preventing or resolving 
viral infections in cell, tissue or organ cultures and other in vitro applications. 
For example, inclusion of compounds of the mvention as a supplement in cell or 
tissue culture growth media and cell or tissue culture components will prevent 
5 viral infections or contaminations of cultures not previously mfected with 

viruses. Compounds described above may also be used to eliminate viruses from 
cultures or other biological materials mfected or contaminated with viruses (e.g., 
blood), after a suitable treatment period, under any number of treatment 
conditions as determined by the skilled artisan. 
^ ^ The compounds of the invention can form useful salts with inorganic and 

organic acids such as hydrochloric, sulfuric, acetic, lactic, or the like, and with 
inorganic or organic bases such as sodium or potassium hydroxide, piperidine, 
moxpholine, ammonium hydroxide, or the like. The pharmaceutically acceptable 
salts of the compounds of fonnula I are prepared following procedures that are 

1 S familiar to those skilled in the art 

The antiviral pharmaceutical compositions of the present invention 
comprise one or more of the compounds of the above-described formulas, as the 
active ingredient in combination with a pharmaceutically acceptable carrier 
medium or auxiliary agent and, optionally, one or more supplement active agents, 

20 as mentioned above.. 

The composition may be prepared in various forms for administration, 
including tablets, caplets, pills or dragees, or can be filled in suitable containers, 
such as capsules, or, in the case of suspensions, filled into botdes. As used 
herein, "pharmaceutically acceptable carrier medium" includes any and all 

25 solvents, diluents, or other liquid vehicle, dispersion or suspension aids, surface 
active agents, isotonic agents, thickening or emulsifying agents, preservatives, 
solid binders, lubricants and the like, as suited to the particular dosage form 
desired. Remington's Pharmaceutical Sciences, Fifteenth Edition, E. W. Martin 
(Mack Publishing Co., Easton, PA, 1975) discloses various carriers used in 

30 formulating phannaceutical compositions and known techniques for the 
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oetween 5-50% by weight of the composition. 

for enteral or paienteral administmtion can be used to make u» th. - 
MswlableMcametmediaorexcipients. 

"<><teofadmini5ln«ioii.aDdtlielil». 
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invention will be administered in dosage units containing from about 0. 1 mg to 
about 500 mg of the antiviral agent, with a range of about 1 mg to about 100 mg 
being preferred. 

The compounds of the invention may be administered as such, or in the 
5 form of a precursor from which the active agent can be derived, such as a 
prodrug. A prodrug is a derivative of a compound described herein, the 
pharmacologic action of which results from the conversion by chemical or 
metabolic processes in vivo to the active compound. Prodrugs include, without 
limitation, esters of the compounds described above, having carboxyl or hydroxy! 
1 0 functionalities. Pivaloyloxymethyl esters may be useful for this purpose, as well 
as esters prepared from simple or fimctionalized Cj-C^ alcohols, or from 
carboxylic acids. Such prodrugs may be prepared according to procedures well 
known in the field of medicinal chemistry and pharmaceutical formulation 
science. 

15 The compounds of the invention may be administered orally^ rectally, 

parenterally, such as by intramuscular injection, subcutaneous injection, 
intravenous infiision or the like, intracistemally, intravaginally, intraperitoneally, 
locally, such as by powders, ointments, drops or the like, or by inhalation, such 
as by aerosol or the like, depending on the nature and severity of the infection 

20 being treated. Depending on the route of administration, the compounds of the 
invention may be administered at dosage levels of about 10-^ to about 120 mg/kg 
of subject body weight per day and preferably from about to about 30 mg/kg 
of subject body weight per day, one or more times a day, to obtain the desired 
therapeutic effect By way of example, a suitable dose for oral administration 

25 would be on the ordor of 30 mg/kg of body weight per day, whereas a typical 
intravenous dose would be on the order of 10 mg/kg of body weight per day. 

The compounds of the invention will typically be administered from 1 to 
4 times a day so as to deliver the above-mentioned daily dosage. However, the 
exact r^imen for administration of the compounds and compositions described 

30 herein will necessarily be dependent on the needs of the individual host or patient 
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attending medical specialist 

b vi^ of u„ taUM^ etfcc on VW RNA ,y«l«is p„^ ^ ^ 
co»po,^„f*.i.v^^,|,.^^^^^^^_^^ 

no. only for d»,npe«ic «a«»« of vi™ f., 

prophylaxis. .sweU. -^^lo^n^bc^^^^,^^ 

treatment or prophylaxis of vinis infection. 

;^^f°"°-nsexampIesareprovidedtodescribeti,einventionin^^ 
detail. These examples, which set forth the preferred mode pres«,tly 

contemplated for carrying out the invention, are intended to illustrate an^ 
limit the invention. 

Examples 1-8 illua^ sulBMc mated, otsynb^ of rep^c^ad™ 
compo»ds«faUsmv„.„. yU^.,>.^of,y^^^,^ 
to those exemplified below. 



EXAMPLE 1 

Preparation of 5-r5-(2-ChIorophenyl).furan-2.yI-methyleneI- 
4-oxo-2-thionothiazoIldine 

a.) 5-Tribuly|«n-2-FurancarboxaIdehyde dimethylacetal - To a 
solution of 6.03 g (0.0273 moles) of 5-bromo-2-furancarboxaldehyde 

dime,hylacetal(Aldrich)in 75ml of dry TTIFat-78'C under argon was ad^ 
ml (1.1 eq) of 2.5 M n-butyl Uthium. After 10 minutes, the yellow solution was 
quenched with 8.88 g (1 eq) of tributyltin chloride, and the reaction slo^vly 
allowed to warm ,o room temperature. After extraction with t-butyl-met^^^ 
tbeo^cphasewas washed with water. After drying oftheorganiclayer over 
anhydrous sodium sulfirte and removal of the solvent 1 1.3 g (96%) of the product 
was recovered as an orange oil. 

b.) 5K2-ChIorophenyl)-2-furancarboxaldehyde dimethylacetal - A 
solution of 2.1 1 g (4.8 mmoles) of the tributyltin compound obtained from step 
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a.) above and 0.22 ml (1.92 mmoles) of l-bromo-2-chlorobenzene and 67 mg (5 
mole %) of dichlorobis(triphenylphosphine) palladium (II) in 8 ml of redistilled 
THF was heated to reflux for 12 hours. After cooling, the solution was diluted 
with 100 ml of diethylether and the mixture filtered through Celite. The organic 
solution was washed with two portions of water (80 ml each) and dried over 
anhydrous potassium carbonate. Removal of the solvent gave 264 mg of a brown 
oil. 

c. ) S-(2-ChlorophenyI)-2*furancarboxaldehyde- To a solution of 
260 mg (1.03 mmoles) of the dimethylacetal from step b.), above in 5 ml of 
acetone was added 388 mg (1.54 mmoles) of pyridinium p-toluenesulfonate and 
the solution was stirred for 12 hours at room temperature. The reaction mixture 
was diluted with 40 ml of ethyl acetate and the solution washed with two 
portions of water (30 ml each) and dried over magnesium sulfate . Removal of 
the solvent provided 123 mg of a yellow solid. 

d. ) 5-(5-(2-Chlorophenyi)furan-2-yl-methylene]-4-oxo-2- 
thionothiazolidine - To a solution of 94 mg (.455 mmoles) of 5-(2- 
chlorophenyl)-2-furanecarboxaldehyde thus prepared and 64 mg (.478 mmoles) 
of rhodanine in 10 ml of ethanol was added 0.1 ml of piperidine, and the 
solution was heated to reflux. After 20 minutes the solution was cooled and 
diluted with 80 ml of diethylether and the mixture passed through a fine filter and 
the redish*orange solid was washed with water and dried under vacuum to 
provide 116 mg of solid product 

EXAMPLE 2 

5-[5-(2-Chloro*5-nitrophenyI)thien*2-yl-inethyIene]«4-oxo-2- 
thionothiazolidine 



30 



a.) S-Bromo-2-thiophenecarboxaldehyde dimethylacetal - A 
solution of 5.9 g (26.2 mmoles) of 5-bromothiophene-2-carf)oxaldehyde, 3 g 
(28.3 millimoles) of methylorthpfoimate and a catalytic amount (10 mg) of 



wo 00/10573 



PCT/US99/1878S 



- 28 



10 



15 



20 



25 



30 



pyridinium p-toluene sulfonate in 10 ml of methanol was heated to WC for 48 
hours. The solution was concentrated to dryness and purified by flash 
chromatography on basic alumina by eluting with 4:1 hexanerethylacetate. 
providing 5.69 g of product as a clear dark amber oO. 

b.) 5-TributyItin-2-thiophenecarboxaidehyde dimethylacetal- To 
a solution of 5.6 g (23.6 mmole) of 5-bromo-2-thiophenecarboxaldehyde 
dimethylacetal in 80 ml of dry tetrahydrofuran at -7S'C under argon was added 
10.4 ml (l.leq) of 2.5M n-butyllithium. After 15 minutes, the dark orange 
solution was quenched with 7.69 g (leq) of tributyltin chloride. The orange-ied 
solution was allowed to warm to room temperature, and t-butylmethylether 
(200ml) was added. The oigamc phase was washed with two portions of water 
(100ml each) and dried over sodium sulfate. Removal of the solvent provided 
10.15 g of product as an orange oil. 

c.) 5-(2-Chloro-5-nitrophenyl)-2-thiophenecarboxaldehyde 
dimethylacetal - A suspension of 4.16 g (I.l eq)) of the tributyltin compound 
obtained in step b.). above. 2 g (8.4 mmoles) of l-bromo-2-chloro-5-nitroben2ene 
and 297 mg (5 mole %) of dichlorobis(triphenylphosphine)palladium Ql) in 20 
ml of dry THF was heated to reflux under argon for 20 hours. The reaction was 
concentrated in vacuo and the dark red oil was passed through a basic alumina 
column. The resulting oil was purified by preparative HPLC through silica gel by 
eluting with 4:1 hexane:ethyl acetate affording 1.93 g of product as a viscous oU. 

d.) 5-(2-Chioro-5-nltrophenyl).2-thiophenecarboxaIdehyde- A 
solution ofl.93 g of the dimethylacetal from step c), above, and a catalytic 
amount (10 mg) of pyridinium p-toluene sulfonate in 100 ml of acetone was 
stilled in at room temperature under argon for 20 hours. The resulting yellow 
solution was concentrated to dryness and the residual yellow solid was dissolved 
in 100 ml of ethyl acetate. The organic phase was washed with two portions of 
water (100 ml each) and dried over sodium sulfate. Removal of the solvent 
provided 1.46 g of product as a yellow powder. 

e.) 5-1 5.(2-Cliloro-5.nitrophenyI)thien-2.y|.methylene].4-oxo-2- 
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thionothiazoUdine - A solution of 200mg (.747 mmoles) of the aldehyde 
prepared in step d.). above , 104 mg (.787 mmoles) of 2-thioxo-4-thiazolidinone 
and 0.02 ml of piperidine in 3 ml of ethanol was heated to reflux for 30 minutes 
during which time the solution turned dark orange and a solid began to separate. 
5 After cooling to room temperature, the mixture was diluted with water and the 
solid collected by filtration and washed with water. The solid was dien heated 
with ethyl acetate. After cooling to room temperature, the mixture was collected 
by filtration and dried to give 137 mg of pixKluct 

10 

EXAMPLES 

(5-I(5-{2-ChIoro-5-tiifluoromethylphenyl}furan-2-yI)methyleneJ-4-oxo-2. 
thionothiazoIidin-3-yI)acetic acid 

To a solution of 191 mg (1 mmole) of rhodanine-3-acetic acid, 274 mg (1 
1 5 mmole of 5-[2-chloro-5-(trifluoromethyl)phenyl]-2-ftiraldehyde in 6 ml of 

ethanol was added 1 drop of piperidine and the solution heated to reflux for 10 
minutes. A yellow solid separated and after cooling the mixture, the material 
was collected by filtration, washed with ethanol and hexane and dried to give 234 
mg of the desired product. 

20 

EXAMPLE 4 

3-(5-[(5-{3,4-DicbIorophenyI}furan-2-yl)methylene]-4-oxo-2- 
thionothiazolidin-3-yI)propionic acid 

25 a.) A solution of 5.0 g (28.6 mmoles) of 5-bix>mo-2-fiiraldehyde, 4 ml 

of trimethylorthoformate and 10 mg of pyridinium p-toluenesulfonate in 20 ml of 
dry metfianol was heated to reflux under argon for 1 8 hours. The solution was 
concmtnited to dryness and the crude yellow oil was passed through basic 
alumina and the eluent diluted with 4:1 hexane/ethyl acetate to provide 6.03 g of 

30 S-bromo-2-fiiraldehyde dimethylacetal. 
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b.) To a solution of 6.03-8 (0.0273 „oles) of 5.bronK,.2.M 
dimethylacetal, prepared as described above, in 75 ml of dry THF at -78oc under 
argon was added 12 ml (1.1 eq) of 25 M n-butyl Uthium. After 10 minutes, the 
yellow solution was quenched with 8.88 g (1 eq) of tributyltin chloride, and the 
reaction slowly allowed to warm to room temperature. After extraction of the 
solution with water, drying the organic layer over anhydrous sodium sulfite and 
removal of the solvent. 1 1.3 g of tri-n-butylstanyl.2-firraldehyde dimethylacetal 
was obtained as a reddish oil. 

c.) To a solution of 8 g (18 mmoles) of the tributyltin compound 
descnbed above, and 3.5 g (15 mmoles) of l-bromo-3.4^ichloroben2ene in 25 
ml of distilled THF was added 530 mg of palladium QI) chloride 
bis(triphenylphosphine). The solution was heated to reflux for 12 hours n.e 
reaction mixture was diluted with 1 00 ml of water and extracted with two 
portions of ethyl acetate. Hre organic layer was washed with two portions of 
water and followed by one portion of saturated sodium chloride and then dried 
over magnesium sulfate. After filtration, the solution was concentrated and then 
passed tiu-ough a silica column and eluted with 9: 1 hexane/ethyl acetate to 
provide 760 mg of 5-(3.4^ichlorophenyl)-2-fiualdchyde. 

d.) To a solution of 150 mg (0.62 mmoles) of the aldehyde fiom the 
previous experiment and 130 mg (0.62 mmoles) of 2-thioxo^thiazoUdinone-2- 
propnonic acid in 5 ml of ethanol was added 2 drops of piperidine and the 
solution heated to reflux for 20 minutes. The solution was dUuted with 20 ml of 
water and 3N HCl was added until the mixture was slightiy acidic. lUe dark 
orange solid was collected, washed with hexane and dried to yield 198 mg of the 
desired product 



- 31 - 



EXAMPLES 

6-(5-[(5-{3,4-dichlorophenyI}furan-2-y])methy]ene]-4-oxo-2- 
thionothiazoiidiii-3-yl)hexanoic acid 

a. ) To a mixture of 1 g (4.4 mmole) of trithiocarbonate and 520 mg of 
6-aininohexanoic acid was added 5 ml of water and 280 mg of potassium 
carbonate. The mixture was heated to reflux for 2 hours, then cooled to room 
temperature and acidified with 3N hydrochloric acid. The mixture was extracted 
with ethyl acetate and the organic layer washed with water and dried over 
magnesium sulfate. After filtration, the solvent was removed and the residual 
solid was suspended in methylene chloride and the suspended solid removed by 
filtration. The solution was concentrated to dryness and the remaining solid 2- 
thioxo-4.thia2olidinone-2-hexanoic acid was recrystallized from a mixture of 
ethyl acetate and hexane. 

b. ) To 75 mg (0.32 mmole) of the rhodanine hexanoic acid derivative 
and the furaldehyde, prepared as previously described, in 10 ml of ethanol was 
added 1 drop of pif)eridine, and the solution was heated to reflux. After 90 
minutes, the mixture was cooled to room temperature and diluted with water and 
solid separated. The material was collected and dried to give 10 mg of the 
desired product in solid form. 

EXAMPLE 6 

3-(S-[(5-{2-Chioro-5-trifluoromethylphenyl}furan-2-y])methylene]-4-oxo- 
2*thionothiazolidin-3-yI)beiizoic acid 
A solution of 2.48 g (9.8 mmoles) of 3-(4-oxo-2-thioxothiazolidin-3-yl> 
benzoic acid, 2.69 g (9.8 mmoles) of 5"([2-chIoro-5-trifluoromethylphenyl)-2- 
fiiraldehyde, .854 ml of piperidine in 150 ml of ethanol was heated to reflux for 4 
hours. After cooling to room temperature, the solution was acidified with 1 M 
hydrochloric acid and the solid which precipitated was collected by filtration, 
washed with ethanol and dried to give 3.7 g of product 
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EXAMPLE? 

4H5.(5-{2-Chloro-5.trifl«oron,ethyIphe„yI}fa«„.2.y0met^^^^^ 
4-oxo.2.fluonothi«oIidin.3.yl)n.ethyIbenzoic add 

a.) 4-(4.0xo-2-tl.ioxothiazoUdin.3-yI)methylbe„zoic acid 

K05 g (9.98 :„n,o,es) of anhydrous sodium carbonate, an^ 
ofb.3(carboxymethyl)trithiocarix>natein5Dm,ofwa.er>^ 
12 hours. T,c yellow solid which fonned collected by filtmion. washed with 
water and dried to give 4.67 g of product. 

b) 'H5-[(5-{2-ChIoro-5-trifIuoromethyIphenyI}fu«„.2. 
yDmethyleneJ^,o-2-.hionothiazolidl„-3-yl)metl.yIbenzoicacid 

^^'"^'^"''f »g (0-374 nunoles)ofthemethyIbenzoic acid 
d«.vat.ve prepared in st^ a.) above. 1 03 mg (0.374 n„„oles) of 5-[2-chloro-5. 
mfluoxomethylJphenyDfi^, and 3 1 mg of piperidine inlO m, of ethanol was 
heatedtorefluxfor20n,inutes. The fixture was poured into 10 „U of water and 
the orange precipitate which fom^ed was collected by fUtration, washed with 
water and dried to give 1 1 6 mg of a yellow solid. 

Example 8 describes an alternative synthesis for preparing 
■0 compounds ofthe present invention. 



EXAMPLES 

4K5.PhenyImethylene-l^xo.2-thionothiazoIidin.3.yI)benzoicacld 
a.) 4-(4^xo.2.thionotfila2oKdin.3-yObenzoic acid- A 
»«tureof6.86g(0.05moles)of4-aminobenzoicad 11.31 g (0.025 moles) of 
hisCcarboxymethyDtrithiocarbonate and 2.65 g (0.025 moles) of anhydrous 

sodiumcarbonatein50mlofwaterwasheatedtorefl„xforl2hours After 
coolmg to room temperature, the solid which separated was collected and washed 
with water. After recrystallization. 7.028 g of product was obtained. 

b.) 'K5-Phenylmethylene-»^xo.2-thionothia2olidiii.3. 



S 
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yi)benzoic acid - A solution of 225 mg (0.89 mmoles) of 4-(4-oxo-2- 
thioxothiazolidin-3-yl)benzoic acid, 0.108 ml (1.07 mmoles) of benzaldehyde, 
280 mg of ammonium hydroxide and 309 mg of ammonium chloride in 5 ml of 
ethanol was heated to reflux for 12 hours. The resulting precipitate was collected 
by filtration and washed with ethanol affording 72 mg of a yellow solid which 
melted at 298-30 loC. 

By appropriate selection of suitable aldehydes or precursors thereof and 
of specific reactants to provide the desired N-substituent on rhodanine, or an 
analog thereof, other compounds of the invention may be prepared according to 
the procedures described in the foregoing examples. Representative examples of 
further rhodanine derivatives thus prepared are set forth in the tables below. 



TABLEJ 



IS 




^2 W X z 

I-l 2-CI-5-NOj-Ph* OSS 

1-2 3-COjH-Ph O S N] 

25 1-3 2-Cl-5-N02-Ph O S O 

1-4 2-Cl-5.NOj-Ph S S S 

1-5 2-Cl-Ph O S S 

1-6 3,4.diCl-Ph O S S 
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1-7 


.2-Clr4-N02-Ph 


o 


s 


1-8 


4-N02-Ph 


O 


o 


1-9 


4-I-Ph 


O 


s 


MO 


2-Cl-4-N02-Ph 


O 


s 


5 I-II 


4-Cl-Ph 


O 


s 


1-12 


2-CI.5-CF3-Ph 


O 


c 


1-13 


S-a-Ph 


o 


s 


1-14 


2-C1.5-C02H-Ph 


o 


s 


1-15 


S-COjH-Ph 


o 


s 


10 1-16 


4-F-Ph 


o 


s 


1-17 


4-CH30.Ph 


o 


s 


1-18 


4-t-butyl.Ph 


o 


s 


1-19 


4-O-acetyl.Ph 


o 


s 


1-20 


Ph 


o 


s 


15 1-21 




o 


s 


1-22 


H 


o 


s 


1-23 


3,4-diCl-Ph 


s 


s 


1-24 


3,4-diCI-Ph 


o 


s 


1-25 


3.4-dia-Ph 


o 


NH 


20 1-26 


3,4-diCI-Ph 


o 


NCHj 


1-27 


2,3-diCl.Ph 


s 


S 


1-28 


4-propyl.Ph 


s 


s 



S 

NH 

NH 

NH 

S 

S 

S 

S 

S 

S 

s 

s 

s 

s 

s 

s 

s 

o 

o 

o 

s 

s 
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-H 



10 



II-l 

n-2 



& 

bi-Ph (QHsQH,) 
benzofiiran 



S 

s 



s 
s 



15 



20 



TABLE in 




25 



ni-1 
ni-2 
in-3 



3- Cl-4-Cl-Ph 

4- C02H-Ph 
4-CH30-Ph 



wo 00/10573 



I*CT/US99/1S785 



36 - 



IV-l 
IV-2 

10 

IV-3 
IV-4 

15 IV-5 
IV^ 
IV.7 

20 

IV-8 
IV-9 

25 rv-io 

IV-11 



Rhodaninealkanoic acid derivatives 

3-(5.f(5-{2-chlon>-5.1rifluorometfayIphenyl}- 

W2-yl)n,ethylene]-^oxo-2-thionothia2oIidin- 
3-yl)propionic add 

3K5-[(5-(3^hlorophenyI}furan-2-y0methyIeneJ-4-oxo-2- 
thionothiazoIidin-S-yOpropionic acid 

(5-K5-{3.4^chlorophenyI}fiaan-2-yl)methyleneJ-4H,xo-^^ 
thionothia2oIidin-3-yl)acetic acid 

4<5.[(5.{3.4KKchlorophenyl}furan-2-yl)methylene]-4^xo.2- 
tfaionothiazoIidin-3-yI)bu^c acid 

3-([5<4sliethylaminophenyl)™thyIene]-4^xo.2-thiono 
thia2olidin-3.yI)propionic acid 

3-a5-(3-phenoxy-4-methoxyphenyi)methyIene]-^oxo-2. 
thionothia2olidin-3-yJ)propionic acid 

3-(f5-(3,4-dichIorophenyl)methylene]-4-oxo-2- 
thionodua2olidin-3.yI)propionicacid 

3-([5-(9.phenanthryl)methylene]-4-oxo-2. 
thionotfaiazoIidinO-yOpropionic acid 

3-([5-(2-fluonaiyI)methylene]^xo-2- 
thioiiotIuazolidin.3-yI)propioiiic acid 

(5-[(5.{phenyl}furan-2-yl)methylene]^xo- 

2- thionothiazoIidin-3.yI)acetic acid 

3- (5-[(5-{phenyl}fUran-2-yl)metfaylene]-4^xo. 
2-thionothia2oIidin-3-y|)propiomcacid 
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IV.12 

5 IV-14 
IV-15 

rv-16 

10 

rv-17 

IV-18 

15 

IV-19 
IV-20 

20 

IV-21 
IV-22 
25 IV-23 
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(5-[(5-{3,4-dichlorophenyl}thien-2-yI)methyIene]-4-oxo- 

2- thionothiazolidin-3-yI)acetic acid 

3<5-[(5-{phenylethynyl}thien-2-yl)methylene]-4K)xo-2- 
thionothiazoIidin-3-yl)propiomc acid 

3- (5-[(5-{tMen-2-yl}thien-2-yl)methylene]-4-oxo-2- 
thionothiazoIidin-3-yl)propionic acid 

(5-[(5-{3^-dichlorophenyl}ftiran-2-yl)methyIene]-4-oxo- 
2-thionothiazoIidin-3-yl)acetic acid 

([5- {(3-para.tert.butyl-phenoxy)-phenyl } methylene]-4-oxo- 

2- thionothiazolidin-3-yl)acetic acid 

([5-{3-(4-netryIphenoxy)-phenyl}methylene]-4^xo-2- 
thionothiazolidin-3-yI)acetic acid 

(5-[((2,5-dimethyl- 1 - {3-trifluoroinethylphenyl })- 

lH-pyrTol-3-yI)methylene]-4-oxo-2-thionothiazoIidin- 

3- yl)acetic acid 

(5-[(5- {3-trifluoromethyl- 1 -methyl- 1 H-pyrazol- 

5-yl}thien-2-yl)inethylene]-4-oxo-2-thionothia2olidin-3-yl) 
3-acetic acid 

(5-[((2,5-dimethyl- 1 {phenyl } ) 1 H-pyrroI-3-yl)methylene]-4. 
oxo-2-thionothiazoUdin-3-yl)acetic acid 

5-[(5-{4-chlorophenyI} furan-2.yl)methylene]-4-oxo-2- 
thionothiazolidin-3-yl)acetic acid 

3-(5-[(5-{3,4-dichlorophenyl}-2-thienyl)methylene]^oxo- 
2-tfaioxodiiazolidin-3-yI)propiomc acid 

(5-[(5.{4-caiboxylphenyl}fiiran-2-yl)methylen^^ 
2-thionothiazoIidin-3-yl)acetic acid 
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IV-24 
IV.25 

5 

IV-26 
IV.27 

10 

IV.28 
IV-29 
15 IV-30 
IV-31 
IV-32 

20 

IV-33 
IV-34 

25 

IV-35 



(5-[((5.trifludroinethyl-l-methyl-lH-pyra2ol- 
3-yl)thien-2-yI)methyIeiie].4-oxo-2- 
thionothiazoKdin-3-yl)acetic acid 
(5-[3-(3-trifluoK)methylphenoxy> 

plienylmethylene]-».oxo-2-thionothiazolidin-3.yl) 
acetic acid 

3-([5.{4-isopn)penyI-cyclohex-l-enyl}niethylene]-4-oxo-2. 
thionothiazolidin-3-yl)propionic acid 

3-([5-(2,4-dichlorophenyl)methylene]-4.oxo-2. 
thionothia2olidin-3-yI)propionic acid 

3<5-[(5.(benzofuran-2-yl)furan-2-yl)methylene].4-oxo-2- 
thionothia2olidin-3-yl)propionic acid 

3-(5-[(5-{3,5-bistrifluoromethylphenyl}fiiran-2- 

yl)methylene]-4K,xo-2-thionothia2olidin-3-yl)propiomcacid 

3-(5-[(5-{phenylethnyl}furan-2-yI)methylene]-4-oxo-2- 
thionothiazolidin-3-yl)propionic acid 

3-(5-[(5-{5-methylpyrid-2-yl}furan-2-yl)methylene]-4-oxo-2- 
thionothiazolidin-3-yl)propionic acid 

3K5-[(5-{thiazol.2.yl}furan-2.yI)metfayleneH-oxo.2- 
thionothia2olidiii-3-yl)propionic acid 

5-(4-chlorophenyl>2-(5-(4s>xo.2-thioiiotfaia2DlidinyI)-3- 
caiboxyethyI)-inethylenefuran-3.yl.carboxylic acid ethyl ester 

5.(4-chlorophenyl).2<5-(4-oxo.2.thioxo-4-thia2oUdinyO-3. 

cariK,xyinethyI).methylenefiBan.3-yI-carboxyKc acid ethyl 
ester 

3<5-[(5-(benzothiopheii.2-yI)fun«i-2.yl)methyIene].4K)xo.2. 
thionothiazoUdinoiie-3.yl)propioiuc acid 
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S 

4-(5-(R2-inethylene)-4-oxo-2-thioxo- 
thiazolidiii-3-yI)beiizoic acid 





Craun 


V-l 


i*^***wrvr- j-ixiuuui uiiiciny ipjicny i j ruran-2-y I 


V-2 


5-phenylethynylfiiran-2-yl 


V-3 


5-[3,4Hdichlorophenyl]fiiran-2-yl 


V-4 


5-[4-bromophenyllfuran-2-yl 


V-5 


S-[3,5-dichlorophenyI]furan-2-yl 


V-6 


5-[2,5-dichlorophenyl]furan-2-yl 


V-7 


5-[4-rt-butylphenyl]furan-2-yI 


V-8 


5-[4-«-propylphenyl]ftiran-2-yl 


V-9 


5-[thien-2-yI]furan-2-yI 


V-10 


5-[2-chIorophenyl]furan-2-yl 


V-11 


5-[3-carboxyphenyI]furan-2-yl 


V-12 


5-[2,3-dichlorophenyl]fiiran-2-yl 


V-l 3 


S-[3-trifluoromethylphenyl]fi]ian-2-yl 


V-14 


5-[2-trifluon>methyIphenyl]ftiran-2-yl 


V-15 


S-[2,6-dichloiophenyI]fuian-2-yl 


V-16 


(3-(S-carboxy-2-furanyl)phenyl) 


V-17 


4-tFans-stilbenyl 


V-18 


3-styryl 
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-V-19 



V.24 



V-25 



V.26 



V.34 



V.37 



2>4-dichlorophenyl 
3,4-dichlorophenyl 
4-bromophenyl 
4-methoxyphenyl 
4-cart)oxyphenyl 



2-furanyI 



5-methylfiiran-2-yl 
5-ethylfiiran-2-yl 



4,5-diiDe thylfuran-2-yl 
5>[3,5>diincthylph enylifiiran-2-v] 
5-[3,4^imethylphenyl]fi iran-2-yI 
4>(bcn2yloxyl) phenyl 
2-naphthyl 

5-p,4-dichlorDphenyl]thioph en-2>yI 

5-[l.methyI-5.trifluoi^methyl.lH.pyra^^^ 
2.yl 



I ^[4-chlorophcnyl]fbran-2-vl 



[ ^-[ben2ofur an-2-y I]fiiran.2- vl 
I 5-[beiizotfaiophen-2>yl]fiiran-2-yl 



I ^•■r5-chlorotfaiophen-2-yllfiiran-2>vl 



^'PK:Moio-5-trifluoromethylpyrid-2-yl]fuian- ^^^^ 
j ^'r2,3,S,6-tetrafluoK)pyrid -4«yl]fiiran-2.vl 

5-[6-methoxypyrida2-3-y|] furan>2-yl 
I 5-[5-thiazoI-2-yl]fiiran-2-yl 



25 
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Bi 5K a: 



IS 



VI-l 


3-COOH 


4-Cl 


H 


0 


VI-2 


4-COOH 


3-Cl 


H 


0 


VI-3 


4-COaNa* 


H 


H 


0 


VI-4 


2-COOH 


H 


H 


0 


VI-5 


3-OH 


H 


H 


0 


VI-6 


4-COO-CH2-CH3 


H 


H 


0 


VI-7 


H 


H 


H 


0 


VI-8 


4-SO2NH2 


H 


H 


0 


VI.9 


4-OH 


H 


H 


0 
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TABLRVn 



vn-2 



vn-3 



vn.4 



Vn-l 3-[5-(3-phaiylpropenylidenyI)-4-oxo-2- 
thionothia2oIidin-3-yI]baizoic acid 

3-[5-(5.{l-niethyl.5-trifluoromethyl-lH-pyra2ol-3- 

yI}tiuen-2-yl)methylene-4-oxo-2-thionothiazolidin-3. 
yl]benzoic add 

3-[5-(5.{l-methyl-3.trifliioroniethyl-lH-pyra2ol-5- 

yl}tiiien-2-ylmethyIene)^xo-2-thionothiazolidin-3- 
yljbenzoic add 

5-(4-chIorophenyl>2^3-{4-carboxyphenyl>4-oxo-2- 
thionothia2olidin-5.yI)idenfuran-3-yI carboxylic acid 
ethyl ester 



EXAMPLE 9 
Inhibition of Viral RNA RepUcation 

The discovery of inhibitors of viral polymerases arui related proteins 
generally requires the evaluation of large numbers of d.emical compounds or 
mixtures of chemical compounds. THus. an assay for the polymerase activity that 



.scapableofhighvolumescreening.inotherwords.ahigh-througl^assay is 
desuable. "n^^^ ^ a variety ofassay methodologies ^11 known to the traiiied 
artisan that allow the efficient scening of large numbers of samples. See. for 
example. Cole. JL. Meth Enzymology. 225: 310-328 (1996). Any one of these 
assays may be suitable in the case of a viral RdRp activity. 

One approach for measuring viral RdRp activity in the case of viruses of 
the Flaviviridae utUizes a purified recombinant NS5 protdnin an /„ vUro RdRp 
assay. For example. Behrens et al. fEMBO J.. 15: 12-22 (1996)] and Lohmam, et 
al. [J Virol. 71:8416-8428 (1997)] describe the baculovirus expression, 
Pmfication and enzymatic activity oftheHCVNSSB RdRp. TTie bacterial 
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expression, purification and enzymatic activity of the HCV NS5B RdRp protein 
has been disclosed in PCT/US96/15571 [WO 97/12033] and by Yuan et al. 
[Bioochem Biophys Res Comm, 232:23 1-235 (1997)]. In a fiuther example, 
CoUett, PCT/US99/07404, which is commonly owned with the present 
application, discloses compositions compirsing functional HCV NS5B sequences 
and their use in indentifying compounds useful in the treatment of hepacivirus 
infections. As with the above examples for the HCV RdRp, bacterially- 
expressed dengue flavivinis NS5 protein has been purified and shown to exhibit 
RdRp activity [Tan et al.. Virology, 216: 317-325 (1996)], as has tfie NS5B 
protein of the pestivirus BVDV purified from recombinant baculovirus-infected 
cells [Zhong et al., J. ViroL, 72: 9365-9369 (1998)]. 

By way of example, the inhibitory activity of compounds of the invention 
was demonstrated using NS5 proteins prepared essentially according to CoUett, 
PCT/US99/07404, in in vitro RdRp assays. Purified NS5 proteins were 
incubated in standard RdRp reaction mixtures. Such reaction mixtures generally 
consist of buflfers, salts, cations, reducing agenjs and the like, as well as 
nucleoside triphosphates and an RNA template-primer. Variations m the 
individual components of such reaction mixtures may be required to 
accommodate the particular reaction preferences of individual NS5 proteins. 
Such variations are well known to the trained artisan. 

Representative compounds within the scope of the present invention, as 
shown in Examples 1-8 and the foregoing tables, were evaluated for antiviral 
activiQr in this assay. A measure of the uihibitory activity of compounds of the 
invention may be expressed as IC50 values. IC50 values represent the 
concentration of the compound at v^ch 50% of the RdRp activity is inhibited. 
The results of the assay for inhibition of RdRp activity of hepacivirus, pestivirus 
and flavivinis NS5 proteins for a substantial majority of the compounds tested 
revealed IC50 values ranging from 0.02 to about 30 jiM for each of the three 
genera. 

A number of the compounds tested exhibited IC50 values of < 1 
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_ „ H^- S^chcompgunds incluck the foUowing: - 

A. Rhodanine derivatives of Fonnula I. above, in which R, is 
hydrogen: 

5.[(5<3,4.dichlorophenyl)firan.2-yl)methylene]^^ 
thionothiazolidine; 

5-[(5-(2-chloro-5-trifluo«,mcthylphenyI)furan-2-yl)met^^^^ 
thionothiazolidine; 

5<5-[2-chloro-5.nitrophenyl]fuian.2-yl)methyIene]^xo-2- 
thionothiazolidine 

5-[(5-(3,4<iichlorophenyl)tMen-2.yl)methyIeneH.^^^^ 
thionothiazolidine; 

5-[(5Kthien-2-yl)thien-2-yI)methylene]^xo.2-thionothia^^ 

5-[(5-(4-n.propylphenyl)thicn-2-yl)inethylene]-4^xo-2. 
thionothiazolidine; 



and 



5-[(5-(4-methylphenyl)tWen-2-yl)methylene]-4K,xo-2.thionotW^^ 



5-t5W-dimethyIfuran.2-yl)furaa-2-yI)mcthylcne]w^oxo.2. 
thionothiazolidine. 



B. Rhodanine acetic acid derivatives of Formula U above: 

(5-[(5-{3,4-dichlorophenyl}fuian.2.yl)methylene]-4^xo.2. 
thiono-thiazolidin-3-yl)acetic acid; 

(5-[(5.{2-chloro.5-trifluon)methylphenyl}fuian-2.yl)methylene]. 
4^xo-2-thionothiazoUdin-3-yl)acetic acid; 

(5-[(5-{3-trifluoromethylphenyl}furan-2-yl)methyIene]-t-oxo.2- 
thionotiuazoIidin-3-yl)acetic acid; 

(5-[(5-{3,5-dichlorophenyl}fuian.2.yI)metfayIene]-4-oxo-2. 
thionothia2oUdin-3-yI)aceticacid; 

(5-£(5-{4^hlorophenyl}furan-2-yl)methylene]-4-oxo-2- 
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thionothiazolidin-3-yI)acetic acid; 

(5-[(5-{4-chlorophenyl-3-ethoxycarbonyl}fiiran-2-yl)methyIeTC 
4-oxo-2-thionothiazolidin-3-yl)acetic acid; 

(5-[(5-{3,4-dichlorophenyl}thiophen-2-yl)methylene]-4-oxo-2- 
thionothiazoIidin-3-yI)acetic acid; and 

(5-[(5-{3-t-butylphOTOxyphenyl}furan-2-yl)methylene]-4.oxo-2- 
thionothiazolidin-3-yl)acetic acid. 

C- Rhodanine propionic acid derivatives of Formula II, 
above: 

2- (5-[(5-{2-cWoro-5-trifluoromethylphenyl}furan-2-yl)methylene]-4-oxo- 
2-thionothiazolidin-3-yI)propionic acid; 

2<5-[(5-{5-chiorothiophen-2-yl}£uran-2-yl)niethylene]-4-oxo-2- 
thionothiazolidin-3-yl)propionic acid; 

3<5-[(5-{ben2ofiiran-2-yl}furan-2-yl)methylene]-4-oxo-2- 
thionothiazolidin-3-yI)propionic acid; 

3- (5-[(5-{ben20thiophen-2-yl}furan-2-yl)methylene]-4-oxo-2- 
thionothiazolidin-3-yI)propionic acid; 

3K5-[(5-{2'-cUoro-5-trifluoromethylphenyi}furan-2-yl)niethyIene]-4^ 
2-thionothiazolidiinO-yl)propionic acid; 

3K5-[(5-{3,5-ditri£luoromethyIphenyl}furan-2-yl)niethylene]-4-oxo-2- 
thionothiazolidin-3-yI)propionic acid; 

3-(5-[(5-{furan-2-yl}furan-2-yl)niethyIene]-4K>xo-2-thionothi^ 
yl)propionic acid; 

3-(5-[(5-{tWophen-2-yl}furan-2-yl)methylene]-4-oxo-2- 
thioxothiazolidin-3-yI)propionic acid; 

3-(5-[(5-{5-chlorothiophen-2-yl}furan-2-yl)methylene]-4^xo-^ 
thionotfaia2Solidin-3-yl)propionic acid; 

3-(5-[(- {4-bromopheny I } furan-2-yI)methylene]-4-oxo-2- 
diionothiazolidin-3-yl)propionic acid; 
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3-(5-[(5-{isoqumoIm-2-yl}furaii.2-yl)methyIene]-4-oxo-2. 
thionothiazolidin-S-yOpropionic add; 

3K5-[(5-{2-trifluoromethylphenyI}furan-2.yl)methylene]-4^xo.2- 
thionothia2olidin-3-yI)propionic acid; 

3-(5-[(5-{3,4-methylenedioxyphenyI}furan-2.yl)methyleneMK>xo-2- 
thionothiazolidin-3-yl)propionic acid; 

3-(5-[(5-{3,5.dichlorophenyl}furan-2-yl)methyIene]-4-oxo-2- 
thionothiazoIidin-3-yl)propionic acid; 

3<5-[(5-{3.4-dichlorophenyl}fuian-2-yI)methyleneJ-4-oxo-2- 
thionothiazoIidin-3-yI)propionic acid; 

3-(5-K5-{3,5-dimethylphenyl}funin-2-yl)inethylene]-4^xo.2- 
thionothia2olidin-3-yI)propionic acid; 

3-(5-[(5-{5-methylthiophen-2-yl}fuian-2.yI)methyIene]-4.oxo. 
thionothiazolidin-3.yl)propionic acid; 

3<5-[(5-{5-metIiyl-2-pyridyl}funiii-2-yl)methyIene]-4.oxo-2- 
thionothiazoIidin-3-yl)propionic acid; 

3-(5-[(6-benzyloxybenzofuran-2-yl)methylene]-4-oxo-2- 
tfaionothiazoIidin-3-yI)propionic acid; 

3-(5-[(5-{phenanthren-9-yl}furan-2-yl)methylene3^xo-2- 
thionothiazoIidin-3-yI)propionic acid; 

3-(5-[(5-{thiophen-2-yl}thioplien-2-yI)inethylene]-4-oxo-2- 
thionothiazoUdin-3.yl)propionic acid; 

3K5.[(5-{fluoiene-2-yl}W2-yl)methyIene]-4^xo-2.thioi«>tl^^ 
3-yl)propionic acid; 

3-(5-K5-{phenylethynyl}thiophen-2-yI)mcthyIene]^xo.2- 
tliionothia2olidin-3-yI)propionic acid; 

3-(5-[(5-{3-chlorophenyl}fiiran-2-yl)methylene]-4-oxo-2- 
thionothiazoIidin-3-yI)propiomc acid; 

3-(5-K4-{phenylethynyl)thiophen-2-yl)inethylene]-4K)xo-2- 
fliionothiazolidin-3-yl)propionic acid; 



3-(5-[(5-{5-n-propyIthiophen-2-yl}fiiran-2-yI)methylene]^xo^^ 
thionothiazoIidin-3-yl)propionic acid; and 

3- (5-[(5-{4-chIorophenyl}furan-2-yl)methylene]-4-oxo-2- 
thionothiazolidin-3-yI)propiomc acid. 

D, Rhodanine benzoic acid derivatives of Formula III, above: 

4- (5-[(5- {benzofiiran-2-yI } fijran-2-yl)methylene]-4H)xo-2- 
thionothiazolidin-3-yl)ben2oic acid; 

4-(5-[(5- {benzothiophen-2-yl} furan-2-yl)methylene]-4-oxo-2- 
thionothiazolidin-3-yl)benzoic acid; 

4<5-[(5-{3,5-ditrifluoromethylphenyl}fiiran-2-yI)methyIene]-4K)xo-2^ 
thionothiazolidin-3-yl)benzoic acid; 

4<5-[(5-{2-cWoro-5-trifluoromethyiphenyl}furan-2-yl)methylene 
2-thionothiazoIidin-3-yl)benzoic acid; 

4<5.[(5-{3.4-dimethylphenyl}fiiran-2-yI)methylene]-4-oxo-2- 
thionothiazolidin-3-yI)ben2oic acid; 

4-(5-[(5.{5-cWorotWophen-2-yl}ftiran-2-yl)niethylene]^x^ 
thionothiazolidin-3-yl)benzoic acid; 

M5-[(5-{2,5KiicWorophenyl}furan-2-yI)methylene].4-oxo-2- 
thionothiazoIidin-3-yl)benzoic acid; 

4-(5-[(5-{2-chlorophenyl}furan-2-yl)methylene]-4-oxo-2- 
thionothiazoIidin-3-yI)benzoic acid; 

4-(5-[(5.{2-fiiranyl}furan.2-yl)methylene]-4-oxo-2-tf^^ 
yi)beiizoic add; 

4-(5-[(5-{5-methylpyridin-2-yl}furan-2-yl)methylene]-4-oxo-2- 
tfaionothiazolidin-3-yl)benzoic acid; 

4-(5-[(5-{5-niethyIthiophen-2-yl}fiiiM-2-yl)methylene]-4-ox^^ 
thionothiazolidin-3-yl)benzoic acid; 

4-(5-[(5- {3,4-difliiorophenyl} furan-2-yl)methylene]-4-oxo-2- 
thionothiazoIidin-3-yl)benzoic acid; 
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4^5-[(5-{4-methoxyphenyl}W2.yI)n,ethyIene]^xo-2- 
tbionothia2oIidin-3-yI)benzoic acid; 

4-(5-[(5-{5-aGetpthiophen.2.yl}W2-yI)n«thylene]^xo-2. 
thionothia2olidin-3-yl)benzoic acid; 

4s>xo-2-thionothja2olidin-3-yI)benzoicacid; 

4<5-[(5-{3,4-dimethoxyphenyl}W2.yl)methyIenc]u^oxo-2- 
tliionothiazoUdin-3-yl)benzoicacid; 

^^■K^-^3'4-methylenedioxypbenyl}fuiaiH2-yI)methyleae]-4^^^ 
thionothiazoIidin-3-yl)ben2oic acid; 

^'■K^-<5-^fl--n.ethyIpyridin-2-yl>W2-yI^^^^ 
thionothia2oIidin-3-yJ)benzoic acid; J-«>xo.^ 

'*^^-K^-^^-°«*<>^WyridazinO-yl}W2-yl)me%lene]^xo-^^ 
thionothia2oIidin-3-yI)benzoic acid; 

^^K5-<4'«-«li«ethylpyridin-2-yl}furan-2-yl)methyl«^^ 
thionothiazolidin-3-yl)benzoic acid; 

^^-K^-f3-'»~»<>^n«thoxyphenyl}W2-yI)methyle^^ 
tluonothiazoKdin-3-yl)benzDicacid; 

^^-K5-Phe«ylethynylf«,an-2-yl)methylene^ 
yljbenzoic acid; 

4KH(5-{3.4^chloroplienyl}furan.2.yl)methyleiie]-4^xo.2. 
thionothia2oKdin-3-yl)benzoic acid; 

4KH(5-{4-chlorophenyI}furai».2.yl)me%lene]-4-oxo.2. 
thionothia2olidin.3-yl)beiizoic acid; 

4-(H(5-{4-brcmi<q>hmyl}£uraiH2-yl)iiiethylene]-4-oxo.2- 
thionothiazolidin-3.yl)beiizoic add; 

4-(H(5-{3.5KBchIoioplienyI}furaii.2-yl)methylene]-4^xo.2. 
tWonothiazolidinO-yObcaizoic add; 

4<H(5-{2-dao„>.5-trifluoromethylphcnyI>W2-yI)^^^ 
2^onothia2oUdin-3.yl>6<hloioben2oic acid; 
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4^5-[(5.{3K:arboxyphenyl}furan-2.yl)methyIene]-^ 
thionothia2oIidin-3-yI)ben2oic acid; 

4K5-[(5.{2-trifluoromethylphenyl}furan.2-yl)m^ 
thionothiazoIidin-3-yl)ben2oic acid; 

5 ^(^-K5'{2,3,5,6-teti^uoropyridin-4-yl}furan-2-yl)meA^^ 
thionothia2olidin-3-yI)benzoic acid; 

4<5<(5.{3-trifluoromethylphenyl}furan-2-yi)methyIeneH^ 
thionothiazoIidin-3-yI)ben2x>ic acid; 

4-{5.[(5.{2-thienyI}furan-2.yi)methylene]^xo.2-^^^ 
10 yObenzoic acid; 

4<5-[(5-{4-n<butylphenyl}ftiran-2-yl)methylene]^ox^^^ 
thionothiazolidin-3-yl)ben2oic acid; 

4K5.[(5-{2-chloro-5-trifluoromethylphenyl}furan-2-yl)me^^^ 
2-thionothiazolidin-3-yI)methyleneben2oic acid; 

'K5-[(5-{3,5-difluorophenyI}furan-2-yl)methylene]-4^ 
thionothiazolidin-3-y])benzoic acid; 

4-(5-[(5-{3,5-dimethylphenyl}ftiran-2-yl)methylene]^ 
thioiiothiazoIidin-3-yI)benzoic acid; 

4-(5-[(5-{4.acetophenyl}fiiran-2-yl)methylene]-4-oxo-2- 
20 thionothiazolidin-3-yl)benzoic acid; 

4^5-[(5-{4.n-propyIphenyl}fiiran-2-yl)methylene]-4^ 
tfaionothiazolidin-3-yl)beii2x>ic acid; 

4-(5-[(5- {2,3-dichloropheny 1 } fiiran-2-yI)methyiene]-4K)xo-2- 
tfaionotbiazolidin-3-yl)benzoic acid; 

25 *<5-[(5-{indol-2.yl}furan-2.yl)me%lene]^x(>-2-tW^ 
yl)benzoic acid; 

4-(5-[(5-{3-methoxy-2.(NJvI.diethyiaminocarbonylphenyI)fu^ 
yI)methylene]-4^xo.2-thionothiazolidm-3.yl)ben2oic acid; 

4-(5-[(5-{phenyl} ftuan-2-yl)methyiene]-4-oxo-2-^ 
30 yl)benzoic acid; 
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■ ^^'■^^'■^'■"^^^^^^ 

thionoth.azo]idm-3-yl)benzoic acid; 

4-(5-[(5-{5-chIorc)-3.inethyIbenzothiopheii-2.vnib«,n-> .w . 
oxo.2-thio„othiazondinO-y,)be„«,,-eaeid; ^ ' ^'>^-^-^^>"«^3^'-e]-4. 

4-(H(5-{5-n-pn,pylthiophe„.2.y„fi^ 

thionothiazoIidin-3-yl)benzoicacid; 

^^'-f^^-^^'5-<^™ethylW2-yl}&ran.2-^^^^ 
th,onothia2oIidin-3.yl)ben2oicacid; 

10 /^^''^^'"^'•''^'-'■^'>^-2-yJ)n>ethyte^^^ 
10 fl"onothiazolidin-3-yI)benzoic acid; 

^^-K^-^'»--*ylP>^din-2-y,,W2-yI)„^^^^ 
thionothia2olidin-3-yl)ben20icacid; J-^xo-Z 

»5 ^^•f^^-<2-acetophenyl}W2-yI)methyIene]-4H,xo-2. 
thionothiazolidin-3-yl)ben2oic acid; 

'*<^K5-<2-mtrophenyl}W2-yl)n«thyIene]-4^xo-2. 
thionothiazoUdin-3-yI)ben2oic acid; and 

0 tf"onothia2olidii,-3-yl)ben2oicacid. J-H,xo-2- 
Tl.«c low concentrations of test con^pounds «qui^ to achieve 50% inhibit 

'°*°*-«^b.d.„^.^.^l„^ ^^^^ ^ 
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WHAT IS CLAIMED IS: 

1. A method oftreating or ineventing infection caused by at 
least one virus of die Flaviviridae and disease associated with said mfection in a 
living host having or susceptible to said infection, said method comprising 
administering to said living host a therapeutically or prophylactically effective 
amount of a compound, or precursor of said compound, having the formula: 




(i) 



wherein R represents hydrogen or alkyl; and m is an integer from 0-4; 
R, represents hydrogen or a radical selected fiom those consisting of an - 
R3COOH radical, wherein R3 is an unsubstituted or substituted, branched or 
20 straight chain, saturated or unsaturated hydrocarbon moiety of 1 -1 0 carbon 

atoms, an unsubstituted or substituted phenyl (C^H,) radical or an unsubstituted 
or substituted phenylalkyl radical, the R, substituents being at least one selected 
from those consisting of a branched or straight chain, saturated or unsaturated 
aliidiatic group having 1 -6 carbon atoms, an unsubstituted or substituted 
25 heterocyclic radical or an unsubstituted or substituted phenyl (CsHj) radical, said 
heterocyclic radical being selected from those consisting of furan, thiophene, 
oxazole. oxadiazole, pyridine, pyrimidine, pyrazole, triazole, pyridazine, 1,3- 
oxathiolane, thiazole, thiadiazole, imidazole, tetrazole, pyrrole and triazine; 

X r^resents a moiety selected from the group consisting of -S-, -O- or - 
30 N(RJ-, R, being hydrogen or alkyl of 1-5 carbon atoms; 
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-^st..tedb,p.eny,a,M«c«cal,an™substit^ 

-i^cal a^unsubstltu^orsubstltutedalycycHc^dica,^^^^ 

anu^ubst:tutedorsubstitutedphenyI^ca,.R.a,so^«sJan 
un^bst^tutedorsubstitutedpoIycyclic^calandL^pr^tsa^^^^ 

P eacn o or 1, and q is an integer fiom 1 to 3- 
said h,,^,c.icr^.ai.W.g a™ 

pyirole, tetrazole and triazine; ."^uazoie, 
Mltyittio, nilro. cartoxy, caibalkoxy; 
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consisting of a straight or branched chain, saturated or unsaturated aliphatic 
group having 1-6 carbon atoms, halogen, nitro, carboxy, hydroxy, hydroxyalkyl, 
perhaloalkyl, monohaloalkyl, dihaloalkyl, alkoxy, phenylalkoxy, acyl, acyloj^, 
acyloxyalkyl, cyano, carbalkoxy, thio, alkylthio, alkylsulfinyl, alkylsulfonyl, 
5 amino, alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, sulfonamido, carboxamido, alkanoylamino; 
Y represents O or S; 

Z represents O, S or N(RJ, being hydrogen or alkyl; or R, and R^, may 
be joined to form an imidazole or a benzimidazole moiety; and the isomers and 
1 0 pharmaceutically acceptable salts of said compoxmd. 

2. A method as claimed in claim 1 , wherein said compound or a 
precursor of said compound is administered to a living host in unit dosage form 
containing from about 10*^ to about 120 mg of said compoimd per kilogram of 

15 body weight per day, said imit dosage optionally including a pharmaceutically 
acceptable carrier mediimi. 

3. A method as claimed in claim 1, herein a precursor of said 
compound is administered in the form of a prodrug. 

20 

4. A method as claimed in claim 1 , v4ierein said compound or 
precursor of said compound is administered together, either simultaneously or * 
sequentially, with at least one other therapeutic agent 

25 5. A method as claimed in claim 4, vAerein said other therapeutic agent 

is selected from the group consisting of interferons, ribavirin, protease inhibitors, 
immunoglobulins, immunomodulators, hepatoprotectants, anti-inflammatory 
agents, antibiotics, antivirals and anti-infectious agents. 



30 



6. 



A method as claimed in claim 1, wherein said compound or a 
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precursor of said compound is adn^^ - - - 

7. Amethodasclaimcdinclaiml.whenansaidcompoundora 
precursor of said compound is administered rectally. 

8. A method as claimed in claim 1. wherein said compound or a 
precursor of said compound is administered parentemUy. 

9. Amethodasclaimedinclaiml.whereinsaidcompomidora 
precursor of said compound is administered intiacistemaUy. 

10. Amethodasclaimedinclaiml.whereinsaidcompoundora 
precursor of said compound is administered intravaginaUy. 

11. A method as claimed in claim 1. wherein said compound or a 
precursor of said compound is administered intraperitoneaUy. 

12. Amethodasclaimedinclaiml.whereinsaidcompoundora 
precursor of said compound is administered locally. 

13. Amethodasclaimedinclaiml.whereinsaidcompoundora 
precursor of said compound is administered by inhalation. 

14. A method as claimed in claim 1. wherein said viruses of the 
Flavividdae femily are selected fiom the group consisting of viruses of the 
h^virus genus, viruses of^ pestivirus genus, viruses of the flavivirus genus 
and vm«es unassigned to particular genera within the Flaviviridae family. 

15. AmethodasclaimedinclaimM.whereinsaidcompoundora 
precursor of said compound is administered ,o Uving hosts in unit dosage form 
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containing about 10"^ to about 120 mg of said compound per kilogram of body 
weight per day. 

1 6. A method as claimed in claim 1 4, wherein a precursor of said 
5 compound is administered in the form of a prodrug. 

17. A method as claimed in claim 1 , wherein said compound has this 
formula: 



10 



CH(=CR-CH)b.. 



T 7* — (n) 



15 



wherein R represents hydrogen or alkyl; and m is an integer from 

20 0-4; 

R3 represents an unsubstituted or substituted, brandied or straight chain, 
saturated or unsaturated hydrocarbon moiety having 1-10 carbon atoms in the 
main chain» said hydrocarbon moiety substituents being at least one selected from 
those consisting of a branched or straight chain, saturated or "fiyff^t^irated aliphatic 

25 group, having 1 -6 carbon atoms, an unsubstituted or substituted mono- 

heterocyclic radical or an unsubstituted or substituted phenyl (C5H5) radical, said 
mono-heterocyclic radical being selected from those consisting of fiiran, 
thiophene, oxazole, oxadiazole, isoxazole, pyridine, pyrimidine, pyrazole, 
triazole, pyridazine, 13-oxathioIane, thiazole, thiadiazole, imidazole, tettazole. 

30 pynole and triazme; 
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20 



25 



30 



X lepresents a moiety selected fo,n. tfe group consi^ 
-N(RJ., R, being hydrogen or aSkyk 

R. represents a radical selected fiom those consisting of an unsubstituted 
or substituted phenylalkyl radical, an unsubstituted or substituted phenylalkenyl 
radical, an unsubstituted or substituted phenylalkynyl radical, an unsubstituted or 
substituted Wphenylalkyl radical, an unsubstituted or substituted polycyclic 
-drcal. an unsubstituted or substituted alycyclic radical having 5-8 carbon atonu, 
or a radical of the formula (R..).(L.)^.-. v*erein and n»y be the same 
or difFerent and represent an unsubstituted or substituted heterocyclic radical or 
an unsubstituted or substituted phenyl radical. also represents an 
unsubstituted or substituted polycyclic radical and L represents a divalent Hnldng 
moiety selected from the group consisting of a valence bond, <CHJ,, .hc=CH- 
-C=C..-C(=OK^-,.S-..S(OK-S(=OV,NR^R, bemghydroj^oralkyl ' 
n and p are each 0 or 1. and q is an integer from 1 to 3; 

said heterocyclic radicals bemg selected from L group consisting of 
fiiran. thiophene. oxazole. oxadiazole. isoxazole. pyridine, pyrimidine. pyrazole 
tnazole. pyridazine, U-oxathioIane. thiazole, isothiazole. thiadiazole. imidazole, 
pyiTole, tetrazole and triazine; 

said polycyclic radicals being selected from the group consisting of 
benzofinan. isobenzofuran. benzothiophene. isobenzothiophene. benzoxazole. 
uidole, 2-isoindole. benzopyrazole. quinoline. isoquinoline. 1,2-benzodiazine 

U4)cn2odiazine.l,2,3-benzotriazole,benzothiazole,ben2imidazole,U ' 
benzotiiazine. 1 A4-benzotriazine. naphthalene, anthracene and fluorene;' 

the heterocyclic radical substituents. the polycyclic radical substiiuents 
and the alicyclic radical substituents being at least one selected from the group 
consisting of a straight or branched chain, saturated or unsaturated aUphatic 
group having 1^ carbon atoms, halogen, perhaloalkyl. monoalkyl, dihaloalkyl 
aOcoxy. acyl, acyloxy. acyloxyalkyl, phenylalkoxy, hydroxy, hydroxyalkyl. thil, 
ailQithio, nitro, carbo?^, carbalkoxy, 

the phenyl radical substituents. the phenylalkyl radical substituents, the 
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phenylalkenyl radical substituents, the phenylalkynyl radical substituents and the 
biphenylalkyl radical substituents being at least one selected ftom the group 
consisting of a straight or branched chain, saturated or unsaturated aliphatic 
group having 1-6 carbon atoms, halogen, nitro, carboxy, hydroxy, hydioxyalkyl, 
perhaloalkyl, monohaloalkyl, dihaloalkyl, alkoxy, phenylalkoxy, acyl, acyloxy, 
acyloxyalkyl, cyano, carbalkoxy, thio, alkylthio, alkylsulfinyl, alkylsulfonyl, 
amino, alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyi, 
dialkylaminoalkyl, sulfonamido, carboxamido, alkanoylamino; 
Y represents O or S; 

Z represents O, S or N(Rb), Rj, being hydrogen or alkyl; 
or R3 and may be jointed to form an imidazole or benzimidazole 
moiety; and the isomers and pharmaceutically acceptable salts of said compound. 

18. A method as claimed in claim 1 7, \^erein said compound is 
selected from the group consisting of 3-<5-[(5-{ben2ofuran-2-yl)fiiran-2- 
yl)methylene]-4-oxo-2-thionothiazolidin-3-yl-propionic acid; 
3-(5-[(5-{ben2othiophen-2-yl}-fiiran-2-yl)methylene]-4-oxo-2- 
thionothiazolidin-3-yI-propionic acid; 3-(5-[(5-(2-chloro-5- 

tri£luoromethylphenyl)-2-furanyl)methylene]-4-oxo-2-thionothiazolidin-3-yl^ 
propionic acid; 3-(5-[(5-(5K:Worothiophen-2-yl)furan-2-yl>methyIene-4-oxo-2- 
thionothiazolidin-3-yl)propionic acid. 



19. A method as claimed in claim 1 , wherein said compound has the 
formula: 
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I \^ / (HI) 





Wherein R^^ents hydrogen or alkyi; and ™ is an integer fio™ 



R. represents hyd„,gen or a substituent selected fio« the group consisting 

-iependentiy selected fh>.thegroupofhydrogenoralky, or R.r^ 
-o-heterocylicradical selected f^n^the^^ 

~e.pyrida^„e, U.xathioiane. tetra«,i, oxadia^ole. oxa«,le^: 
~ne.nudazoIe.thiazo,e.thiadiazole.p^^^^ ' 
tnazine and pyrazole; 

MAoxanaido and alkanoylamino. 
t is an integer fiom 0 to 8: 

«l«.>-. K. being hydrogen or al^l; 
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radical, an unsubstituted or substituted alycyclic radical having 5-8 carbon atoms 
or a radical of the foimula (R2a-)n(L-)pR2b-, wherein R2. and may be the same 
or different and represent an unsubstituted or substituted heterocyclic radical or 
an unsubstituted or substituted phenyl radical, Rj. also represents an 
unsubstituted or substituted polycyclic radical and L represents a divalent linking 
moiety selected from the group consisting of a valence bond, -(CHj)^-, -HC==CH-, 
-C^-, -C(=0)., -S-, .S(=0)-, -S(=0)2., NR2,, R2, being hydrogen or alkyl, 
n and p are each 0 or 1, and q is an integer fit)m 1 to 3; 

said heterocyclic radicals being selected from the group consisting of 
furan, thiophene, oxazole, oxadiazole, isoxazole, pyridine, pyrimidine, pyrazole, 
triazole, pyridazine, 1,3-oxathiolane, thiazole, isothiazole, thiadiazole, imidazole, 
pyrrole, tetrazole and triazine; 

said polycyclic radicals being selected from the group consisting of 
benzofiiran, isobenzofuran, benzothiophene, isobenzothiophene, benzoxazole, 
indole, 2-isoindole, benzopyrazole, quinoiine, isoquinoline, 1,2-benzodiazine, 
1,3-benzodiazine, 1,2,3-benzotriazole, benzothiazole, benzimidazole, 1,23- 
benzotriazine, 1,2,4-benzotriazine, naphthalene, anthracene and fluorene; 

the heterocyclic radical substituents, said polycyclic radical substituents 
and said alicyclic radical substituents being at least one selected from the group 
consisting of a straight or branched chain, saturated or unsaturated aliphatic 
group having 1-6 carbon atoms, halogen, perhaloalkyl, monoalkyl, dihaloalkyi, 
aUcoxy, acyl, acyloxy, acyloxyalkyl, phenylalkoxy, hydroxy, hydroxyalkyl, thio, 
alkylthio, nitro, carboxy, carbalkoxy; 

the phenyl radical substituents, the phenylalkyl radical substituents, the 
phenylalkenyl radical substituents, the phenylalkynyl radical substituents and the 
biphenylalkyl radical substituents being at least one selected from the group 
consisting of a straight or branched chain, saturated or unsaturated aliphatic 
group having 1-6 carbon atoms, halogen, nitro, carboxy, hydroxy, hydroxalkyl, 
perhaloalkyl, monohaloalkyl, dihaloalkyi, alkoxy, phenylalkoxy, acyl, acyloxy, 
acyloxyalkyl, cyano, carbalkoxy, thio, alkylthio, alkylsulfinyl, alkylsulfonyl. 
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daalkylanunoalky,. sulfonamide, carboxamido. alkaaoylamino; ' 
Y represents O or S; 

Z represents O. S or NOy. R, being hyd«>gen or alkyl- 

°^^'-dI^«»ybejoinedtofox„,anixnida2oleorbenzi«idazole 
-e.y;a.d.eiso„«sandp,™iea„,_^^,^^^^^.^^^^^^^ 

setecMfw,™ ,1, '""™ '"."Herein said compoond is 

selecled ft„m th» group „„„rfai^ ^^j^j^p^^^ 

IllioilOlIiiaaili/l,.. » ..111. 1 I 'uanyi lliaiiyta»).4.<,;j„.2. 

21- An»tl>odof«a«pgi„fecU<mcamedbyatl«s.o«vi„Kofll» 
^»n«,„r»da«™„,,.id.»U»dco.„pH.ta.«ta,iM«^ 
compound, having the fonnula: 
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wherein R, represents hydrogen or a radical selected from those consisting of 
R3COOH, wherein R3 is a branched or straight chain aliphatic moiely of 1-10 
10 carbon atoms, or an unsubstituted, or substituted phenyl (QH,) group; 

X represents a moiety selected from the group consisting of -S-, -O- or - 
N(R^, R, being hydrogen or alkyl of 1-5 carbon atoms; 

R2 represents a radical selected from those consisting of an unsubstituted 
or substituted hetero-cyclic group, an unsubstituted or substituted bicyclic ring 
15 moiety, an unsubstituted or substituted phenyl group, an unsubstituted or 
substituted biphenyl (QH5-C6H4) group or an unsubstituted or substituted 
cinnamenyl (C6H5CH=CH-) group, said heterocyclic group being selected from 
fliose consisting of fiiran, thiophene, oxadiazole, pyridine, pyrimidine, pyrazole, 
triazole, pyridazine, 1,3-oxathiolane, thiazole, thiadiazole, imidazole, pyrrole and 
20 triazine, said bicyclic ring moiety being selected from those consisting of 

benzofiiran, isobcnzofiuan, benzothiophene, isobcnzothiophene, benzoxazole, 
benzopyirole, indoienine, 2-isoben2azole, benzpyrazole, quinoline, isoquinoline. 
1^-benzodiazine, l^-benzodiazine, lA3-benzotriazole, benzothiazole, 
benamidazole, l»2,3-benzotriazine and l,2,4.benzotriazine, the heterocyclic 
25 group and bicyclic ring moiety substituents bemg at least one selected from those 
consisting of alkyl of 1-5 carfjon atoms, halogen, alkoxy, hydroxy, nitro or an 
unsubstituted or substituted phenyl group; 

the phenyl group substituents, the biphenyl group substituents and the 
dnnamenyl group substituents being at least one selected from those consisting 
30 of halogen, nitro, carboxy, hydroxy, alkyl of 1-5 carbon atoms, trifluoromethyl. 
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Y represents O or S; 

.0 -^^^^ 



15 



20 



^ ""-"^ -""^S . compos. <rf ft. s™^. 



< \ "rCOOn (I, 



WOOQ/10573 



PCTAJS99/18785 



- 63 



thiazole, thiadiazole, imidazole, tetrazole, pyrrole and triazme; 

X represents a moiety selected from the group consisting of -S-, -0-, or 
-N(RJ-, R, being hydrogen or alkyl; 

R2 represents a radical selected from those consisting of an unsubstituted 
5 or substituted phenylalkyl radical, an unsubstituted or substituted phenylalkenyl 
radical, an unsubstituted or substituted phenylalkynyl radical, an unsubstituted or 
substituted biphenylalkyi radical, an unsubstituted or substituted polycyclic 
radical, an unsubstituted or substituted alycyclic radical having 5-8 carbon atoms 
or a radical of the formula (R2a-)n(L-)pR2k., wherein R^. and R^, may be the same 
1 0 or different and represent an unsubstituted or substituted heterocyclic radical or 
an unsubstituted or substituted phenyl radical, Rj, also represents an 
unsubstituted or substituted polycyclic radical and L represents a divalent linking 
moiety selected fix>m the group consisting of a valence bond, -(CH2),-, -HC=CH-, 
-CC^O, -O-, -S., -S(=0)., .S(=0)2., NR2,, R^e being hydrogen or alkyl, 
15 n and p are each 0 or 1, and q is an integer from 1 to 3; 

said heterocyclic radicals being selected from the group consisting of 
furan, thiophene, oxazole, oxadiazole, isoxazole, pyridine, pyrimidme, pyrazole, 
triazole, pyridazine, 1,3-oxathiolane, thiazole, isothiazole. thiadiazole, imidazole, 
pyrrole, tetrazole and triazine; 
20 said polycyclic radicals being selected from the group consisting of 

benzofuran, isobenzofiiran, benzothiophene, isobenzothiophene, benzoxazole, 
indole, 2-isomdole, benzopyrazole, quinoline, isoquinoline, 1,2-benzodiazine, 
13-benzodiazine, 1^,3-benzotriazole, benzothiazole, benzhnidazole, 1 ,2,3- 
benzotriazine, 1,2,4-benzotriazine, naphthalene, anthracene and fluorene; 
25 the heterocyclic radical substituents, said polycyclic radical substituents 

and said alicyclic radical substituents being at least one selected from the group 
consisting of a straight or branched chain, saturated or unsaturated aliphatic 
group havmg 1-6 carbon atoms, halogen, perhaloalkyl, monoalkyi, dihaloalkyl. 
alkoxy, acyl, acyloxy, acyloxyalkyl, phenylalkoxy, hydroxy, hydroxyalkyl, thio, 
30 alkylthio, nitro, carboxy, carbalkoxy; 
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the phenyl radical substituents. the phenylalkyl r^^ 
Phenylalkenyl radical substituents. the phenylalkynyl radical substituents and the 
bipherxylalkyl radical substituents being at least one selected from the group 
consisting of a straight or branched chain, saturated or unsaturated aliphatic 
5 group having 1-6 carbon atoms, halogen, nitro, carboxy. hydroxy, hydroxyalkyl 
perhaloalkyl. monohaloalkyl. dihaloalkyl. alkoxy. phenylalkoxy. acyl. acyloxy ' 
acyloxyal]cyI,cyano.carbalkoxy,thio.alkylthio.alkylsulfinyl.a^ ' 
ammo, alkylamino. dialkylamino, aminoalkyl. alkylaminoaDcyl. 
dialkylaminoalkyl. sulfonamido. carboxamido. alkanoylamino;' 
' Y represents O or S; 

Z represents O. S or N(RJ, R, being hydrogen or alkyi; 
or R3 and R, may be jointed to form an imidazole or benzimidazole 
moiety; and the isomera and pham«ceutically acceptable salts of said compound 



23. 



A composition as claimed in claim 22, wherein said R, radical 



of the formula: (R2.-).(L-)pRa,-. p is 0; and m is 0. 



IS 



24. A composition as claimed m claim 22 comprising a compound of 
formula U, wherein R, is a straight chain alkylene of 1 -5 carbon atoms. Y is 
oxygen. X and Z are sulfur and R, is an unsubstituted or substituted mono- 
heterocyclic radical selected from those consisting of furan. thiophene and 
oxazole. or an unsubstituted or substituted bi-heterocyclic radical selected fiom 
those consisting of bi-thienyl and IH-pyrazoIylthienyl. the heterocyclic radical 
substituents being at least one selected from those consisting of halogen, 
trifluoromethyl or an unsubstituted or substituted phenyl radical, and said phenyl 
radical substituents being at least one selected from those consisting of halogen, 
nitro. carboxy. hydroxy.methyl. ethyl, trifluoromethyl, difluoromediyl. alkoxy 
phenoxy. acyloxy. cyano. carbalkoxy. thio. alkylthio, alkylsulfinyl. alkylsulfoiiyl 
ammo, alkylamino. dialkylamino. sulfonamido, carboxamido. alkanoylamino. 1-' 
pynolidinyl, 1-piperidinyl or 4-morpholinyl. 
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25. A composition as claimed in claim 22 comprising a compound of 
fonnula n. wherein R3 is a straight chain alkylene of 1-5 carbon atoms, Y is 
oxygen, X and Z are sulfur and Rj is an unsubstituted or substituted phenyl 
radical, the phenyl radical substituents being at least one selected ftom those 
5 consisting of halogen, nitro, carboxy, hydroxy,methyl, ethyl, trifluoromethyi, 
difluoromethyl, alkoxy, phenoxy, acyloxy, cyano, carbalkoxy, thio, alkylthio, 
alkylsulfinyl, alkylsulfonyl, amino, alkylamino, dialkylaminp, sulfonamido, 
carboxamido, alkanoylamino, 1-pyrrolidinyl, 1-piperidmyl or 4-morpholinyL 

^ ^ 26. A composition as claimed in claim 22 comprising a compoiuid of 

formula II, v^erein R3 is a straight chain alkylene of 1-5 carbon atoms, Y is 
oxygen, X and Z are sulfur and Rj is an unsubstituted or substituted polycyclic 
radical selected from those consisting of 9-phenanthryl and 2-fluorenyl, said 
polycyclic radical substituents being at least one selected from those consisting 

15 of methyl, ethyl, halogen, alkoxy, hydroxy, thio, nitro or an unsubstituted or 

substituted phenyl radical, said the phenyl radical substituents being at least one 
selected from those consisting of halogen, lutro, carboxy, hydroxy,methyl, ethyl, 
trifluoromethyl, difluoromethyl, alkoxy, phenoxy, acyloxy, cyano, carbalkoxy, 
thioalkylthio, alkylsulfmyl, alkylsulfonyl, amino, alkylammo, dialkylamino, 
20 sulfonamido, carboxamido, alkanoylamino, 1-pyrolidyl, 1-piperidinyl or 4- 
morpholinyl. 

27. A composition as claimed in claim 22 comprising a compound of 
fonnula II, selected from the group consisting of 3-(5-[(5-{benzofuran-2- 
25 yI}fiiran-2-yl)methylene]-4.oxo-2-thionotWazolidin-3-yl-pro^^ acid; 3-(5' 
[(5-{benzothiophen-2-yl}-furan-2-yl)methylene)-4-oxo-2-tWonothiazolidin-3-y 
propionic acid; 3-(5-[(5-(2-chloro-5-trifluoromethylphenyl>2- 
furanyl)methylene]-4-oxo-2-thionothiazolidin-3-yl-propionic acid; 3-(5-I(5-(5- 

cUon)thiophen-2-yl)furan-2-yl)-methyIene-4-oxo-2-thioiiothia2olidin-3- 
30 yl)propionic acid. 



wo 00/10573 



PCT/US99/18785 



- 66 - 



10 



28. A composition as claimed in claim 22 furtber including at least 
one therapeutic agent selected fiom the group consisting of interferons, xibaviHn, 
protease inhibitors, immunoglobulins, immunomodulaton, hepatoprotectams 
anu-mflammatory agents, antibiotics, antiviiak and anti-infectious agents^ 

29. Aphannaceutical composition for treating or preventing viral 
infections, said composition comprising an anti-viral agent m an amount 
effective to attenuate viral infectivity, and a phannaceutically acceptable carrier 
medium, said anti-viral agent comprising a compound of the formula: 



IS 



20 



25 



30 




R3 -COOH 



wherem represents an unsubstimted or substituted, branched or straight chain, 
saturated or unsaturated aliphatic moiety having 1-10 carbon atoms in the main 
Cham, said aliphatic moiety substituents being selected from tiiose consisting of 
at least one branched or straight chain, saturated or unsaturated aliphatic group 
havmg 1^ carbon atoms, unsubstituted or substituted mono-heterocyclic grouj 
or unsubstituted or substituted phenyl (C^,) group, said heterocyclic group 
bemg selected fiom those consisting of furan, tiuophene, oxazole, oxadiazole 
pyndme. pyrimidine. pyrazole. triazole, pyridame. U-oxatiuolane. titiazole' 
tfaiadiazole. imidazole, tetrazole, pyrrole and triazine;. 

X represents a moiety selected fiom tiie group consisting of -S-. -O- or - 
N(RJ-. R, bemg hydtogea or allqrl; 

R. represents a radical selected fiom those consisting of an unsubstituted 



wo 00/10573 



PCTAJS99/18785 



- 67 



or substituted mono- or bi-heterocyclic group, an unsubstituted or substituted 
polycyclic ring moiety, an unsubstituted or substituted alicyclic group having 5-8 
carbon atoms, an unsubstituted or substituted phenyl group, an unsubstituted or 
substituted biphenyl (C6H5-C6H4-) group, an unsubstituted or substituted phenyl 
5 ether group (C6H5-O-C6H4-) or an unsubstituted or substituted cmnamyl 

(C^5CH=CH-) group, said mono-heterocyclic group being selected from those 
consisting of furan, thiophene, oxazole, oxadiazole, pyridine, pyrimidme, 
pyrazole, triazole, pyridazine, 1,3-oxathiolane, thiazole, thiadiazole, imidazole, 
tetrazole, pyrrole and triazine, said bi-heterocyclic group comprising two 
1 0 heterocyclic groups which are selected from said mono-heterocyclic group 

members, and which may be the same or different, said polycyclic ring moiety 
being selected from those consisting of benzofiiran, isobenzofuran, 
benzothiophene, isobenzothiophene, benzoxazole, benzopyrrole. indolenine, 2- 
isobenzazole, benzpyrazole, quinoline, isoquinoline, 1,2-benzodiazine, US- 
IS benzodiazine, 1,2,3-benzotriazole, benzothiazole, benzimidazole, 1,2,3- 

benzotriazine and 1,2,4-benzotriazine, naphthalene, anthracene and fluorene; 

the mono- or bi-heterocyclic group substituents, the alicyclic group 
substituents and the polycyclic ring moiety substituents being at least one 
selected from those consisting of a straight or branched chain, saturated or 
20 unsaturated aliphatic group having 1-6 carbon atoms, halogen, trifluoromethyl, 
aikoxy, hydroxy, thio, nitro, an unsubstituted or substituted phenyl group, an 
unsubstituted or substituted phenylalkenyl group or an unsubstituted or 
substituted phenylalkynyl group; 

the phenyl group substituents, the biphenyl groiq) substituents, the phenyl 
25 ether group substituents, the phenylalkenyl group substituents, the phenylalkynyl 
group substituents and the cinnamyl group substituents being at least one selected 
from those consisting of a straight or branched chain, saturated or unsaturated 
aliphatic group having 1-6 carbon atoms, halogen, nitro, carboxy, hydroxy, 
trifluoroxnetfayl, difluoromethyl, aikoxy, phenoxy, acyloxy, cyano, carbalkoxy, 
30 thio, alkylthio, alkylsulfinyl, alkylsulfonyl, amino, allqrlaniino, dialkylamino. 
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25 



30 



sulfonamido. caitoxamido. alkanoylanuno. l-pym,lidyl. l-piperidinyl <,r4. 
morpholinyl; 

Y represents O or S; 

Z represents O. S or N(R^, R, being hydrogen or alkyl; 
or R, and R^, may be joined to form an imidazole or benamidazole 
moiety; and the isomers and pharmaceutically acceptable salts of said compound. 

30. A pharmaceutical composition for treating or preventing viral 
mfections. said composition comprising an anti-viral agent, in an amount 
effective to attenuate viral infectivity. and a pharmaceuticaHy acceptable carrier 
medium, said anti-viral agent comprising a compound of the formula: 




(HI) 



20 0-4; 



wherein R represents hydrogen or alkyl; and m is an integer fion, 



R. represents hydrogen or a substituent selected from the group consisting 
of -OH. -COOR,. -CONR^R,. -SO,NR,R.. R,. R,, R, R, and R. being 
•ndependently selected from the group of hydrogen or alkyl, or R, represents a 
mono-hetemcylic radical selected from the group of furan. thiophene. pyridine. 
IVnmidine.pyridazine.l.3-oxathiolane.tetrazole.oxadia2ole.ox^^ 
isoxazole, triazole. imidazoline, imidazole, thiazole, thiadiazole. pyrrole, 
piperidine, morpholine, triazlne and pyrazole; 

W and W may be the same or different and represent hydrogen or a 
substituent selected from the group consisting of a straight or branched chain, 
saturated or misaturated aliphatic group having 1 -6 carbon atoms, halogen, nitro 
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hydroxy, perfluoroalkyl, difluoromethyl, alkoxy, phenoxy, phenylalkoxy, acyl, 
acyloxy, acyloxyalkyl, cyano, carbalkoxy, thio, alkylthio, alkylsulfinyl, 
alkylsulfonyl, amino, alkylamino, diaikylamino, sulfonamide, carboxamido and 
alkanoylamino; 
5 t is an integer from 0 to 8; 

X represents a moiety selected from the group consisting of -S-, -O- or - 
N(RJ-, R, being hydrogen or alkyl; 

R2 represents a radical selected from those consisting of an unsubstituted 
or substituted phenylalkyl radical, an unsubstituted or substituted phenylalkenyl 
10 radical, an unsubstituted or substituted phenylalkynyl radical, an unsubstimted or 
substituted biphenylalkyl radical, an unsubstituted or substituted polycyclic 
radical, an unsubstituted or substituted alycyclic radical having 5-8 carbon atoms 
or a radical of the formula (R2.-)n(L-)pR2b-, wherein R^. and R^^ may be the same 
or different and represent an imsubstituted or substituted heterocyclic radical or 
15 an unsubstituted or substituted phenyl radical, Rj, also represents an 

unsubstituted or substituted polycyclic radical and L represents a divalent linking 
moiety selected from the group consisting of a valence bond, -(CHj),-, -HC=CH-, 
-C=C., -C(=OK -O-, -S-, -S(=0)-, -S(=0)2., NRj^ R^, being hydrogen or alkyl, 
n and p are each 0 or 1, and q is an integer from 1 to 3; 
20 said heterocyclic radicals being selected from the group consisting of 

fiiran, thiophene, oxazole, oxadiazole, isoxazole, pyridine, pyrimidine, pyrazole, 
triazole, pyridazine, 1.3-oxathiolane, thiazole. isothiazole, thiadiazole, imidazole, 
pyrrole, tetrazole and triazine; 

said polycyclic radicals being selected from the group consisting of 
25 benzofuran, isobenzofuran, benzothiophene, isobenzothiophene, benzoxazole, 
indole, 2-isoindole, benzopyrazole, quinoline, isoquinoline, 1,2-benzodiazine, 
1,3-benzodiazine, 1,2,3-benzotriazole, benzothiazole, benzimidazole, 1,2,3- 
benzotriazine, 1,2,4-benzotriazine, naphthalene, anthracene and fluorene; 

the heterocyclic radical substituents, said polycyclic radical substituents 
30 and said alicyclic radical substituents being at least one selected from the group 
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alkylthio, mtro. carboxy, caibalkoxy; 

-yloxy^y.. e,^. e»W.co«,, ^ ^^^^^ .n^^r 

d.aIkyla=m«»ltyl.3„m»amid<..c«tox«,Jdo.alIc^ 

Y represents O or S; 

Z »pra«Ms O, S or N(R^. R. bri.^ „ 
"R.'»^R.°>«ybejo™dtoto»tai<lm,teo,b«2toid,„fc 

ofd./'' , ^"."^ said R, 

*""''"*°°°''='=^'»'l»^30eo«pnsbg.e„.^„f 

'-08=^M»xy..Ik..or«,™„^,,^^^^^^^^^^ 

wito, R, represents an u«subaita«i or s,*samted (tan g„up or <m 
--*»*«edorsnk^ 

s,a«ta.n<s) bring a. less, one sdeaed fi„™ .bose consisting of 
2'."«»oba.ophe„,ldihatep,,e„,l„o^i^^^^^^^,^^ 

mo«»IkyIpbenyI.diall.yIphe.^.fi^,,_,^^^^^^^ " 
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33 . A composition as claimed in claim 30 con^>rising a compound of 
fonnula ni, wherein R, is a carboxyl group, W, and W represent hydrogen, 
halogen, hydroxy or trifluorometfayl substituents, Y is oxygen, X and Z are 
sulfur, R2 represents an unsubstituted or substituted phenyl gioitp, the phenyl 
substituent(s) being at least one selected fiom those consisting of halogen, 
alkoxy, carboxy, an unsubstituted or substituted 2-phenylethenyl group, an 
imsubstituted or substituted furan group, or an unsubstituted or substituted 
thiophene group, the 2-phenylethenyl substituent(s), the furan substituent(s) and 
the thiophene substituent(s) being at least one selected from those consisting of a 
straight or branched chain, saturated or unsaturated aliphatic group having 1-6 
carbon atoms, halogen, nitro, carboxy, hydroxy, trifluoromethyl, difluoromethyl, 
alkoxy, phenoxy, phenylalkoxy, acyloxy, cyano, carbalkoxy, thio, alkylthio, 
alkylsulfinyl, alkylsulfonyl, amino, alkylamino, dialkylamino, sulfonamide, 
carboxamide or alkanoylamino, m=0 and 1=0. 

34. A composition as claimed in claim 30 comprising a compound of 
fomiula in selected from the group consisting of 4-(5-(5-[2-chloro-5- 
trifluoromethylphenyI]furan-2-yl-methylene)4-oxo-2-thionothiazolidin-3- 
yl)benzoic acid; 4-(5-(5-[3,4-dichlorophenyl]furan.2-yl-methylene)-4K)xo-2- 
thionothiazolidin-3-yI)ben2oic acid; 4-(5-(5-[ben2othiophen-2-yI]furan-2-yl- 
methylene>4-oxo-2-thionothiazolidin-3-yl)benzoic acid; 4-(5-(5-[benzofuxan-2- 
yl]furan-2-yl-methylene)-4-oxo-2-thionothiazoIidin-3-yl)ben2oic acid; 4.(5-{5. 
[3-bromo-6-methoxyphenyl]furan-2-yl-methylene}-4-oxo-2-thionothiazolidin-3- 
yObenzoic acid; 4<5-<5-[5-chlorothiophen-2-yl]thiazol-2-yl-methylene)-4-oxo-2- 
thionothiazolidin-3-yl)benzoic acid; 4-<5-(5-[3,5-ditrifluoromethylphenyl]furan- 
2-yl-methylene)-4-oxo-2-thionothiazolidm-3-yl)benzoicacid. 

35. A composition as claimed in claim 30, further including at least 
one therapeutic agent selected from the group consisting of interferons, ribavirin, 
protease inhibitors, immimoglobulins, immunomodulators, hq>atoprotectants. 
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and-inflanmiatary agents. antiWotics, aiMv^ 

36. Aphannaceuticalccmipositionfortreatingorpreventingvii^ 
-fecuons, said composition comprising an ami-viral agent in an amount 
effective toattenuate viral infectivity.andaphar^ 
medmm. said anti-viral agent comprising a compound of the formula: 



0 




w 



(CH2)| 




'6 



^^^«^-«R.-P«sentshydrogenorasubstituentselectedftomthegroup 
cor.rstmgof-Oa-COOR3..CONR,R,.-S03NR4..R3.R,^ 

mdependenUy selected from the group ofhydrogen. alky,, or R.representsa 
heterocylic ring selected from the group of tetrazole. oxadiazole. oxazole 
tnazole. imidazoline, imidazole, thiazole. tbiadiazole. pyrrole, piperidine,' 
moipholine and pyrazole; 

W-^'iW'maybethesameordifiFerentandrepresenthydrogenora 

substituent selected from the group consisting ofastraight or branched^ 
saturated or unsaturated aUphatic group having 1-6 cari«^ 
hydroxy, perfluoroalkyl. difluoromethyl. alkoxy. phenoxy. acyloxy. cy^ ' 
carbaUcoxy. thio, alkylthio. alkylsulfinyl. alkylsulfonyl. amino. aUcylamino! 
dialkylamino, sulfonamide, carboxamide and alkanoylamino. 
t is an integer from 0 to 8; 

X represents a moiety selected from the group consisting of -S-. -O- or - 
NG^a)-, R, being hydrogen or alkyl; 

R. represents a radical selected from d.ose consisting of an unsubstituted 
or substituted mono- or bi-heterocyCic group, an unsubstituted or substituted 
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polycyclic ring moiety, an unsubstituted or substituted alicyclic group having 5-8 
carbon atoms, an unsubstituted or substituted phenyl group, an unsubstituted or 
substituted biphenyl (C^H^-CsH^-) group, an unsubstituted or substituted phenyl 
ether group (C^s-O-C^-X an unsubstituted or substituted ciimamyl 
(C6H5CH=CH-) group, or an unsubstituted or substituted cinnamylphenyl group, 
said mono-heterocyclic group being selected from those consisting of fiiran, 
thiophene, oxazole, oxadiazole, pyridine, pyrimidine, pyrazole, triazole, 
pyridazine, M-oxathiolane, thiazole, thiadiazole, imidazole, tetrazole, pyrrole 
and triazine, said bi-heterocyclic group comprising two heterocyclic groups, said 
two heterocyclic groups being selected from said mono-heterocyclic groups and 
being the same or diflferent, said polycyclic ring moiety being selected from those 
consisting of benzofiiran, isobenzofiiran, benzothiophene, isobenzothiophene, 
benzoxazole, benzopyirole, indolenine, 2-isobenzazole, benzpyrazole, quinoline, 
isoqumoline, l,2.benzodiazine, 1 ,3-benzodiazine, 1,2,3-benzotriazole, 
benzothiazole, benzimidazoie, 1,2,3-benzotriazine. 1,2,4-benzotriazine, 
naphthalene, anthracene and fluorene; 

the mono-heterocyclic group substituents, the bi-heterocyclic group 
substituents, the alicyclic group substituents and the polycyclic ring moiety 
substituents being at least one selected from those consisting of a straight or 
branched chain, saturated or unsaturated aliphatic group having 1-6 carbon 
atoms, halogen, trifluorometiiyl, alkoxy, hydroxy, thio, nitro, carboxy, 
carbalkoxy, an unsubstituted or substituted phenyl group, an unsubstituted or 
substituted phenylalkyl group, an unsubstituted or substituted phenylalkenyl 
group or an unsubstituted or substituted phenylalkyny 1 group; 

the phenyl group substituents, the biphenyl group substituents, the phenyl 
ether group substituents, the phenylalkyl group substituents, the phenylalkenyl 
groi^ substituents, the phenylalkynyl groi^ substituents, the cinnamyl group 
substituents and the cinnamylphenyl group substituents being at least one 
selected from those consisting of a straight or branched chain, saturated or 
unsaturated aliphatic group haying 1-6 carbon atoms, halogen, nitro, carboxy. 
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d.aIMamtao. ^tfonamido. carbox»,^do. ^U^, 

piperidinyl or 4-morpholinyl; 
Y represents O or S; 

Z represents O. S or N(R,), R, being hydrogen or alkyl; 
or R, and R, may be joined to foim an imidazole or beiizimidazole 
-aety; and the isomers and pharmaceutically acceptable salts of said^^^ 

37. A compound having the fonnula: 




-COOH 



->-«»R^-P«sentsanunsubstitutedorsubstituted,branchedorstraight 
Cham, satu^ted or unsat^ated hydrocarbon moiety having I -10 carbon atoms in 
^ chain, said hydrocarbon moiety substituents being at least one selected 
from those consisting of hnmd.ed or straight chain, saturated or unsaturated 
ahphatic group, having M carbon atoms, unsubstituted or substituted mono- 
heterocydic group or unsubstituted or substituted phenyl (C JI,) group, said 
mono-heterocydic group being selected fiom those consisting of foran. 
thxophenc oxazole. oxadiazole. pyridine, pyrimidine. pyrazole. triazole 
pyndazine. UK>xathiolane, thiazole. thiadiazole. imidazole, tetrazole. pyrrole 
and triazine; 

X rqaesents a moiety selected fiom the group consisting of -S-. or - 
N(RJ-, R, being hydrogen or alkyl; 

R. .q«esents a radical selected fiom those consisting of an unsubstituted 
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or substituted mono- or bi-heterocyclic radical, an unsubstituted or substituted 
polycyclic radical, an unsubstituted or substituted polycyclic-heterocyclic radical, 
an unsubstituted or substituted alicyclic radical having 5-8 carbon atoms, an 
unsubstituted or substituted phenyl radical, an unsubstituted or substituted 
5 biphenyl (QH5-C6H4-) radical, an unsubstituted or substituted phenyl ether 
(C6H5-O-C6H4-) radical or an unsubstituted or substituted 2-phenylethenyI 
(CeHsCHKTH-) radical, said mono-heterocyclic group being selected from those 
consisting of furan, thiophene, oxazole, oxadiazole, pyridine, pyrimidine, 
pyrazole, triazole, pyridazine, 1,3-oxathiolane, thiazole, thiadiazole, imidazole, 
1 0 tetrazole, pyrrole and triazine, said bi-heterocyclic group comprising two 

heterocyclic moieties which are selected from said mono-heterocyclic radical 
group members, and which may be the same or different, said polycyclic ring 
moiety being selected from those consisting of benzofuran, isobenzofiiran, 
benzothiophene, isobenzothiophene, benzoxazole, indole, 2-isoindole, 
15 benzopyrazole, quinoline, isoquinoline, 1,2-benzodiazine, 1,3-benzodiazine, 

1,2,3-benzotriazole, benzothiazole, benzimidazole, l,2,3-ben2otriazine and 1,2,4- 
benzotriazine, naphthalene, anthracene and fluorene and said polycyclic- 
heterocyclic radical comprising a polycyclic moiety selected from said polycyclic 
radical group members and a heterocyclic moiety vrfiich is selected from said 
20 mono-heterocyclic radical group members; 

the mono-heterocyclic radical substituents, the bi-heterocyclic radical 
substituents, the alicyclic radical substituents, the polycyclic radical substituents 
and the polycyclic-heterocyclic radical substituents being at least one selected 
from those consisting of a straight or branched chain, saturated or unsaturated 
25 aliphatic group having 1 -6 carbon atoms, halogen, trifluoromethyl, alkoxy, 

hydroxy, thio, nitro, carbalkoxy, an unsubstituted or substituted phenyl radical, 
an unsubstituted or substituted phenylalkenyl radical or an unsubstituted or 
substituted phenylalkynyl radical; 

the phenyl radical substituents, the biphenyl radical substituents, the 
30 phenyl ether radical substituents, the phenylalkenyl radical substituents, the 
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10 



15 



20 



25 



phenylalkynyl radical substituents and the 2-phenyIethenyl radical substitaeots 
being at least one selected fom those consisting of a straight or ta^ 
saturated or unsatoated aUphatic group having 1 -6 carbon atoms, halogen, nitro. 

carboxy. hydroxy. tiifluoiomethyl.difluoromediyl.alkoxy,phenoxy,acylox^^ ' 
cyano, carbalkoxy, thio. alkylthio. alkylsulfinyl, alkylsulfonyl. amino, 
alkylamino, dialkylamino, sulfonamido, carboxamido. alkanoylamino. 1- 
pyrrolidyl, l-pipwidinyl or 4-morpholinyl; 
Y represents O or S; 

Z represents O. S or NCRJ, being hydrogen or alkyl; 
or R, and may be joined to form an imidazole or benamidazole 
moiety; and the isomers and pharmaceutically acceptable salts of said compound. 

38. A compound as claimed in claim 37. wherein R, is a straight chain 
alkylene of 1 -5 carbon atoms, Y is oxygen, X and Z are sulfur and is an 
unsubstituted or substituted mono-heterocyclic group selected from those 
consisting of fiiran, thiophene and oxazole, or an unsubstituted or substituted bi- 
heterocyclic group selected from those consisting of bi-thienyl and IH- 
pyrazolylthienyl, the heterocyclic group substituents bemg at least one halogen, 
trifluoromethyl or an unsubstituted or substituted phenyl group, said phenyl 
group substituents being at least one selected from those consisting of halogen, 
nitro. caiboxy. hydroxy,methyl, ethyl, trifluoromethyl, difluoromefliyl. alkoxy. 
phenoxy. acyloxy. cyano. carbalkoxy. thioalkylthio, alkylsulfinyl. alkylsulfimyl. 
amino, alkylamino. dialkylamino, sulfonamido, carboxamido, alkanoylamino, l'- 
pynolidyl, 1-piperidinyl or 4-moipholinyl. 



39. A compound as claimed in claim 37, wherein R, is a straight chain 
alkylene of 1-5 carbon atoms, Y is oxygen. X and Z are sulfur and Rj is an 
unsubstituted or substituted phenyl group the phenyl substituents being at least 
one selected from those consisting of halogen, nitro. carboxy. hydroxy.mefliyI. " 
30 ethyl, trifluoromethyl, difluoromethyl, alkoxy, phenoxy, acyloxy. cyano. 
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carbalkoxy, thioalkylthio. alkylsulfinyl, alkylsulfonyl, amino, alkylamino, 
dialkylamino, sulfonamido, caiboxamido, alkanoylamino, l-pyirolidyl, 1- 
piperidinyl or 4-xnoipholinyl. 

5 40. A compound as claimed in claim 37, vAereinR, is a straight chain 

alkylene of 1 -5 carbon atoms, Y is oxygen. X and Z arc sulfur and Rj is an 
unsubstituted or substituted polycyclic ring moiety selected from those consisting 
of 9-phenanthryl and 2-fluorenyl, said polycyclic ring moiety substituents being 
at least one selected from those consisting of methyl, ethyl, halogen, alkoxy, 

10 hydroxy, thio, nitro or an unsubstituted or substituted phenyl group, the phenyl 
group substituents being at least one selected from those consisting of halogen, 
nitro, carijoxy, hydroxy,methyl, ethyl, trifluoromethyl, difluoromethyl, alkoxy. 
phenoxy, acyloxy, cyano, carijalkoxy. thioalkylthio, alkylsulfinyl. alkylsulfonyl, 
amino, alkylamino, dialkylamino, sulfonamido, cariwxamido, alkanoylamino, 1- 

1 5 pyrolidy 1, piperidinyl or 4-moipholinyL 

41 . A compound as claimed m claun 37, selected from the group of 

(5-[(5-{3,4-dichlorophenyl}furan-2-yl)methylene]-4-oxo-2. 
thiono-thiazolidin-3-yI)acetic acid; 

(5-[(5- {2-chloro.5-trifluoromethylphenyl}furan-2-yI)methylene]- 
4-oxo-2-thionothia2olidin-3-yl)acetic acid; 

(5-[(5-{3-trifluoromethylphenyl}furan-2-yl)methylene]-4^ 
thionothiazolidin-3-yl)acetic acid; 

(5-[(5-{3,5-dicUorophenyl}furan-2-yl)methylene]-4-oxo-2- 
25 thionothiazolidin-3-yl)acetic acid; 

(5-[(5-{4-chlorophenyl}furan-2-yl)methylene]-4-oxo-2- 
thionothiazolidjn-3-yl)acetic acid; 

(5-[(5-{4^hlorophenyl-3-ethoxycarbonyl}furan.2.yl)methyIene]- 
4-oxo-2-thionothiazolidin-3-yl)acetic acid; 

(5-[(5-{3,4.dichlprophenyl}thiophen.2-yl)methylene]-4-oxo-2- 
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thionothiazolidimS-yOaceticacid; 

(5-H5.{3-t^utyIphenoxjThenyl}W2.yI)niethylene]-4^xo-2- 
thionothiazolidiii-3.yi)aceticacid. 

-y r. uT:. "^"^ " ""'"^ Sroup of 

2<5.[(5-{2-chloro-5.1rifl«oromethyIpte„yI)W.2.yl^^^^ 
tluonothiazolidin-3-yl)propionic add; 

2<5.r(5-{5-chlorothiophen.2-yl}funu,-2.yi)„^yIe„e]^^o-^ 
thionothia2oUdm-3-yI)propionicacid; 

3-<5.I(5.{benzoW-2-yl}furan.2-yI)n,ethy^^ 

yJ)propionic acid; 

3-yI)propionic acid; 

3-<5-K5-{2K.hloro-5-trifluo„,n,ethylpl«»yI}fi^^^^ 
thionothiazoUdim-3-yl)propionic acid; 

3<5-[(5-{3,5-ditrifluoromethylphenyl}fuian-2-yl)methyIene]^x^^^ 
thionothia2olidin-3-yl)propionic acid; 

3<M(5-{W2-yl}fi«„.2.y,)„,ethyIcne]-4^xo-2.thionothi^ 

yl)propionic acid; 

3-<H(5-{thiophen.2-yl}W2.yI)n,ethylene]^^^ 
yljpropionic acid; 

3<5-[(5-{5-cfalorothiophen-2-yI}W2.yI)methyleael-M«o-2. 
thionothia2oUdin.3.yl)propionic acid; 

3-(5-[(-{4.bramophenyl}W2-yI)n«thylene]^xo.2.tfaionot^^ 
yI)propionic acid; 

3-(5-[(5-{isoquixK,lin.2.yl}W2-yI)methylei.eJ^^^ 
yI)propionic acid; 

3K5-K5-{2-trifluorDmethyIphenyl}furan-2-yI)methylene]^xo.2. 
lbioiiothiazolidin-3-yI)propionic acid; 

3K5-[(5-{3AmethyIenedioxyphenyl}fuian-2-yI)methylene>^^ 
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thioiiothiazoIidin-3-yl)propionic acid; 

3-(5-[(S.{3,5^cWorophenyl}fu™.2-yl)mcthyIene]-^^ 
3-yl)propionic acid; 

3-(5-[(5-{3,4^cWoxophenyl}foran-2.yl)me%iene].4-ox^^^ 
5 3-yi)propionic acid; 

3<5.[(5.{3,5-dimethylphenyI}furan-2.yl)methylene]^^ 
3-yI)propionic acid; 

3<5.[(5-{5-methylthiophen-2.yl}furan-2.yl)meA^^ 
3-yI)propionic acid; 

10 3-(5-t(5.{5-methyI-2.pyridyl}furan.2.yI)methy 
3-yi)propionic acid; 

3-(5-[(6.bcn2grloxybenzofuran.2-yl)methyte^^^ 
yOpiopionicacid; 

3-(5-[(5-{pheiianthira-9.yl}furan.2-yl)meA^^ 
15 yOpropionic acid; 

3<5-[(5-{thiophen-2-yI}thlophen-2-yI)methylene]^^ 
yOpropionic acid; 

3-(5-[(5-{fluorene.2-yl}furan-2.yl)methylene]-^ 
yl)propionic acid; 

20 3K5.[(5-{phenylethynyI}thiophen-2-yl)methylene]-4K^^ 
yOpropionic acid; 

H5-K5.{3^hIorophenyI}ftran-2-y0methylene]-4^ 
yl)propionic acid; 

3<5-[(4.{phenylethynyl}tWophen-2.y0methyleneJ^xo-2.tU 
25 yOpropionic acid; 

3<54(5.{5.n-propylthiophen-2.yI}furan.2.y0methylOT^^ 
thionothiazolidin-3-yI)propionic acid; and 

3K5-[(5.{4^Worophenyl}fuiM-2-y0methylene]-4^x^^^ 
yOpropionic acid. 
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43. TT^e compound 3.<5-[(5.{benzofuran.2-yl|W^ 
4^xo.2-thioiK>thia2olidin-3-yI)propiomc acid, according to claim 37. 

44. The compound 3.(5-[(5-{beiizotIiiophen-2-yl}furan-2- 
y0methylene]-4^xo.2-tluonotl^IidinO-yl)^^ acid, according to claim 

45. The compound 3-(5-t(5-{2-chIoro.5-trifluoiomethylphenyl}furan. 
2-yI)methyIene]-4K,xo.2-thionothiazoHdin-3.yI)propionic acid, according to 



10 claim 37. 



46. The compound 3-<5-[(5-{5-chlorothiophen.2-yl}furan-2. 
y0methylene]-4^xo.2-thionothiazolidin.3.^^^^^ acid, according to claim 



47. A compound having the formula: 



W 





o 



w 



wherein R, represents hydrogen or a substituent selected from the group 
25 corunsting of ^H. ^OOH. ^ONR^R,. -SO,NR^,. R,. r,. ^ ^nd R, being 
independently selected from the group of hydrogen, alkyl. or R, represents a 
teterocylic ring selected fiom the group of furan, thiophene. pyridine, 
pyrimidine. pyridazine. 1.3-oxathiolane. tetrazole. oxadiazole. oxazole. triazole 

•^<^««.i°^da»le.thiazolc.tWadiazole. pyrrole, piperidn^ ' 
30 tnazine and pyrazole; 
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W and W may be the same or different and represent hydrogen or a 
substituent selected from the group consisting of a straight or branched chain, 
saturated or unsaturated aliphatic group having 1-6 carbon atoms, halogen, nitro, 
hydroxy, perfluoroalkyl, difluoromethyl, alkoxy, phenoxy, acyloxy, cyano, 
5 carbalkoxy, thio, alkylthio. alkylsulfinyl, alkylsulfonyl, amino, alkylamino, 
dialkylamino, sulfonamido, carboxamido and alkanoylamino. 
t is an integer from 0 to 8; 

X represents a moiety selected from the group consisting of -S-, or - 
N(RJ-, R, being hydrogen or alkyl; 
^ ^ ^2 represents a radical selected from those consisting of an unsubstituted 

or substituted mono- or bi-heterocyclic radical, an unsubstituted or substituted 
polycyclic radical, an unsubstituted or substititued polycyclic-heterocyclic 
radical, an unsubstituted or substituted alicyclic radical having 5-8 carbon atoms, 
an unsubstituted or substituted phenyl radical, an unsubstituted or substituted 
15 biphenyl (C^Hi-QH,-) radical, an unsubstituted or substituted phenyl ether 
(QHj-O-CfiHj-) radical, an unsubstituted or substituted 2-phenylethenyl 
(CeHjCH^CH-) radical, or an unsubstituted or substituted stilbenyl (QH5- 
CH=<:H-C6H4-) radical, said mono-heterocyclic radical being selected from those 
consisting of ftiran, thiophene, oxazole, oxadiazole, pyridine, pyrimidine, 
20 pyrazole, triazole, pyridazine, 1 ,3-oxathiolane, thiazole, thiadiazole, imidazole, 
tetrazole, pyrrole and triazine, said bi-heterocyclic group comprising two 
heterocyclic groups, said two heterocyclic groups being selected from said mono- 
heterocyclic radical group members and being the same or different, said 
polycyclic radical being selected fit)m the group consisting of benzofiiran, 
25 isobenzofriran, benzothiophene, isobenzothiophene, benzoxazole, benzopyrrole, 
2-isoindole, benzopyrazole, quinoline, isoquinoline, 1,2-benzodiazine, 1,3- 
benzodiazine, 1,2,3-benzotriazoIe, benzothiazole, benzimidazoie, 1,23- 
benzotriazine, 1,2,4-benzotriazine, naphthalene, anthracene and fluorene, and 
said polycycHc-heterocyclic radical comprising a polycyclic moiety selected 
30 Scorn said polycyclic radical group members and a heterocycUc moiety selected 
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fo>m sdd mono-heterocycIic radical group mem^^ - 

the mono-heterocyclic radical substitucnts. the bl-heteiocyclic radical 
substituents. the aUcyclic radical substituents, thepolycyclic radical substitucnts 
and the polycyclicheteiocyclic radical substituents being at least one selected 
5 fiom those consisting of a straight or branched chain, saturated or unsaturated 
aHphatic group having 1-6 carbon atoms, halogen, trifluoromethyl. alkoxy, 
hydroxy, thio, nitro, acyl, carix>xy. carbalkoxy, an unsubstituted or substiftrted 
phenyl radical, an unsubstituted or substituted phenylalkyl radical, an 
unsubstituted or substituted phenylalkenyl radical or an unsubstituted or 
10 substituted phenylalkynyl radical; 

the phenyl radical substituents, the biphenyl radical substituents. the 
phenyl ether radical substituents. the phenylalkyl radical substituents. the 
phenylalkenyl radical substituents. the phenylalkynyl radical substituents. the 2- 
phenylethenyl radical substituents and the stilbenyl radical substituents bemg at 
least one selected from those consisting of a straight or branched chain, saturated 
or unsaturated aliphatic group having 1-6 carbon atoms, halogen, nitro. carboxy. 
hydroxy, trifluoromethyl, difluoromethyl. alkoxy. phenoxy. phenylalkoxy. acyj 
acyloxy, cyano, carbalkoxy, tiiio, alkylUuo, alkylsulfinyl. alkylsulfonyl. amino.' 
alkylamino,dialkylamino,sulfonamido,carboxamido,alkanoylamino.fu^ ' 
20 *i*Vhene, pyridine. pyrimidine.pyrida2ine,1.3-oxathiolanc.tetiazDle. 

oxadiazole. oxazole. triazole. imidazoline, imidazole, tiiiazole, thiadiazole. 
pynx)Ie, piperidine, morpholine and pyiazole; 
Y represents O or S; 

Z represents O, S or N(RO, being hydrogen or alkyl; 
or R, and may be joined to form an imidazole or benzimidazole 
moiety; and the isomers and phannaceuticaUy acceptable salts of said compound. 

48. A compound as claimed in claim 47, wherein R, is a carboxyl 
group. W and W represent hydrogen, halogen, hydroxy, alkyl or trifluoromethyl 



30 



substituents. Y is oxygen. X and Z are sulfur. R, represents an unsubstituted 



or 
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substituted furan group or an unsubstituted or substituted thiophene groiq), the 
fiiran substituent(s) and the thiophene substituent(s) being at least one selected 
from those consisting of alkyl, monohalophenyl, dihalophenyl, 
monohalocarboxyphenyl, carboxyphenyl, trifluoromethylphenyl, 
monohalotrifluoromethylphenyl, phenylethynyl, monoaIkyIphenyl» 
dialkylphenyi, fiiranyl and thienyl and t=0. 

49. A compound as claimed in claim 47, wherein R, is a carboxyl 
group, W, and W represent hydrogen, halogen, hydroxy or trifluoromethyl 
substituents, Y is oxygen, X and Z are sulfur, represents an unsubstituted or 
substituted phenyl group, the phenyl substituent(s) being at least one selected 
from those consisting of halogen, alkoxy, carboxy, an unsubstituted or 
substituted 2-phenylethenyl group, an unsubstituted or substituted fiiran group, or 
an unsubstituted or substituted thiophene group, the 2-phenylethenyl 
substituent(s), the fiiran substituent(s) and the thiopheng substituent(s) being at 
least one selected from those consisting of a straight or branched chain, saturated 
or unsaturated aliphatic group having 1-6 carbon atoms, halogen, nitro, carboxy, 
hydroxy, trifluoromethyl, difluoromethyl, alkoxy, phenoxy, phenylalkoxy, 
acyloxy, cyano, carbalkoxy, thio, alkylthio, alkylsulfinyl, alkylsulfonyl, amino, 
alkylamino, dialkylamino, sulfonamide, carfooxamide or alkanoylamino and t=0. 

50. A compound as claimed in claim 47, selected from the group 
consisting of 

4-(5-[(5-{ben2ofiiran-2-yl}fiiran-2-yI)methylene]-4-oxo-2-thionotWa2oli^^ 
25 yl)benzoic acid; 

4-(5-[(5-{benzothiophen-2-yl}fiu:an-2-yl)methylene]-4-oxo-2-thionothiazolid^^ 

3- yl)benzoic acid; 

4- <5-I(5-{3,5-ditrifluoromethylphenyl}fiiran-2-yl)methylene]-4K>xo-2- 
tfaionothiazolidin-3-yI)benzoic acid; 

30 4-(5-[(5-{2-cWoro-5-trifluoronMthylphenyl}fiiran-2-yl)methylene]-^ 



10 



15 



20 
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thionotluazolidin-3-yl)ben2oic acid; 

4-(5-[(5-{3,4.dimethylphenyl}fiiran.2-yl)m^^ 

3- yl)benzoic acid; 

4- (5-[(5-{5^hlorothiophen-2-yl}furan-2-yI)methylene]^ 
5 thionothiazolidin-3-yl)benzoic acid; 

4<5-[(5-{2,5-dichlon>phenyl}fiiran-2-yl)methyleTO 

3- yl)benzoic acid; 

4- (5.[(5-{2-cMorophenyl}furan.2-yl)methyIene]^xo-2-^ 
yObenzoic acid; 

10 'K5-[(5-{2.furanyl}furan-2-yl)me%lene]-4-^ 
yObenzoic acid; 

4-(5.[(5-{5-methylpyridin-2.yl}furan-2-yI)methyiene]-^ 
thionothiazoIidin-3-yI)benzoic acid; 

4-(5-[(5-{5-methylthiophen-2-yl}furan-2-yl)methyIene]^ 
15 thionothiazolidin-3-yl)benzoic acid; 

^5.[(5-{3,4^ifluorophenyI}furan.2-yI)methylene]-^ 
yl)benzoic acid; 

4-{5-[(5-{4-methoxyphenyl}furan-2-yI)methylene]-^ 
yl)benzoic acid; 

20 4K5.[(5.{5-acetothiophen-2.yl}furan-2-yl)methylene]-^ 

3- yl)benzoic acid; 

4K5.[(5-{3-cliloro-5-trifluoromethylpyridin-2-yl}fu™ 
thionothia2olidin-3-yl)benzoic acid; 

4- (5-[(5-{3.4-dimethoxyphenyl}flffan.2-yl)methylene]-^ 
25 thionothia2olidin-3-yl)beiizoic acid; 

4-(5-[(5-{3,4-methylenedioxyphenyl}furan-2-yl)methylexie]-^ 
thionothiazoIidin-3-yl)benzoic acid; 

4-(5-[(5-{5-trifluoromethylpyridin-2-yl}furan.2-yl)m 
thioiiothiazolidin-3-yl)benzoic acid; 

30 4-(5-[(5-{6.methoxypyridazin-3.yI}faran.2-yl)methylene]-^ 
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thionothia2olidin-3-yI)ben2oic acid; 

4-(5-[(5.{4,6-<limethylpyridin.2-yl}furan-2-yl)methylene]-^ 
thionothia2olidin-3-yl)benzoic acid; 

4-(5-[(5-{3-bromo-6-methoxyphenyl}furan-2-yl)methylene]-4-^ 
5 thionothiazolidin-3-yl)ben2oic acid; 

4-(5-[(5-phenylethynylfuran-2.yI)methyIene]-4-oxo-2-thionotW 
yl)benzoic acid 

4-(5-[(5-{3,4Kiichlorophenyl}fuimi-2-yl)methylene]-4-oxo-2-^ 

3- yl)benzoic acid; 

10 4-(5.[(5-{4^Worophenyl}fiiran-2-yl)methylene]-4-ox^^^ 
yl)benzoic acid; 

4- (5-[(5-{4-bromophenyl}furan-2-yl)methyIene]-4-oxo-2.thiono^ 
yl)benzoic acid; 

4K5-[(5-{3,5-dichlorDphenyl}fuimi-2.yl)methylene]-4-oxo^^ 
15 3-yl)ben2oic acid; 

4-(5-[(5-{2s;Moro-5-trifluoromethyIphenyl}fiiiOT-2-yl)methyk 
thionothia2x>Iidin-3-yl)-6-chlorobenzoic acid; 

4-(5-[(5-{3-carboxyphenyl}furan-2-yI)methylene]^xo-2-thionot^ 
yI)benzoic acid; 

20 4-(5-[(5-{2-trifluoromethylphenyI} furan-2-yl)methyiene]^x^^^ 

thionothiazoUdin-3-yI)benzoic acid; 

4KS-[(5-{23,5,6-tetrafluoropyridin-4-yl}ftira^ 

thionothiazoIidin*3-yl)benzoic acid; 

4-(5-[(5-{3-trifluoromethylphenyI}furan-2-yl)me&^^ 
25 tfaionotfaiazolidin-3-yl)bexizoic acid; 

4-(5-[(5-{2-thienyl}£uian-2-yl)methylene]-4-oxo-2-fl^^ 

yl)beiizoic acid; 

4-(5-[(5-{4-n-birtyIphenyl}furanr2-yl)methyIene]-^ 
yObenzoicacid; 

30 4-(5-[(5-{2-<:hloiXH5-trifluoromethyiphenyI} furan-2-yl)methylene]-4-oxo-2- 
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thionothiazolidin-3-yI)methyleneben2oic acid; 

4K5.[(5.{3,5.difluorophenyl}W2-yl)methylen^^ 
yI)benzoic acid; 

4K5-[(5-{3,5HlmiethyIphenyl}fW2-yI)methyIeiie]^xo-2.thi^^^ 
3-yl)ben2oic acid; 

4<5-[(5-{4.acetophenyl}fiBan.2-yI)methylene]-4H)xo-2-thioiiot^ 
yObenzoic acid; 

4K5-[(5-{4-n-iTOpylphenyl}fuian-2.yl)methylene]-4s)xo-2.thion^ 
yObenzoic acid; 

4^5-[(5-{23Kiichlorophenyl}furan-2-yI)methyleneJ^xo-2.thimiothi^ 
3-yl)benzoic acid; 

4<5.[(5-{indol-2-yI}furan.2-yl)me%lene]-4^xo-2-tWonothia2oUdi^^^ 
yObenzoic acid; 

4<5-[(5-{3-inethoxy-2-(N.N^ethylaminocarbonylpheny0furan-2- 
y0methylene]-4-oxo-2-thionothiazolidin-3-y0benzoicacid; 

4<5-[(5-{phenyl}furan-2-yI)methyieneJ-4-oxo-2-tWonothia2oUdi^^ 
acid; 

4-(5-[(5-{5-methylpyridin-2-yl}furan-2.yl)mediyleneJ-4-oxo-2- 
thionothiazolidin-3-yObenzoic acid; 

4<5.[(5.{5^io.3.inethyIbenzotWophen-2-yl}fman-2.y0meA^^ 
thionoUiiazoIidinO-yObenzoic acid; 

4-(5-[(5.{5-n.propyIthioplien.2.yl}furan-2.y0methylene]-4-oxo.2- 
thionotluazoKdin-3-yObenzoic acid; 

4<5-[(5-{4.5-dimethylfiiian-2-yI}foran-2.yI)methyI^^ 
diioiiodiiazolidin-3-yObenzoic acid; 

4-(5-[(5-{5.thiazoI.2.yl}furan.2-yi)methylene]^xo.2-tWonotU 
yl)ben2x>ic acid; 

4<5.K5-{fonnyl}fuiaii-2-yI)methylene]-4H)xo-2-thionothiazoli^^^ 
acid; 

4<H(5-{4HnrthyIpyridin.2-yl}fman-2.yI)methylene]^xo.2- 
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thionothiazoIidin-3-yl)benzoic acid; 

4-(5-[(5-{2-acetophenyl}furan-2-yl)methylene]-4-oxo-2-thion^ 
yI)ben2X)ic acid; 

4-(5-[(5-{2-mtrophenyl}furan-2"yl)methylene]-4-oxo-2-^ 
5 yObenzoic acid; 

4-(5-[(5-{5-chlorothiophen-2-yl}thia2X)l-2-yi)methylene]-4-oxo-2- 
thionothiazolidin-3-yI)benzoic acid; and 

4-(5-[(5-{4,5-dichloroimida2»l-2-yl}furan-2-yl)methylene]-4^^ 
thionothiazoIidin-3-yl)beiizoic acid. 

10 

51 . A compound as claimed in claim 47, selected from the group 
consisting of 

3-(5-[(5-{2H:moix)-5-trifluoromethylphenyl}furanyl-2-yl)methyIene]-^ 
oxo-2-thionothiazolidin-3-yl> 4-chloroben2oic acid; 

3-(5-[(5-{2-chlon>-5-trifluoromethylphenyl}furanyI-2-^^^ 
oxo-2-thionothiazolidin-3-yl)-benzoic acid; 

2K5-[(5-{2-cWon>-5-trifliioromethylphenyl}fiiranyl-2-yI)methyIene] 
oxo-2-thionothiazolidin-3-yI)- benzoic acd; 

3-(5-[(5- {2-methyI.5-trifluoromethyIpyra2Dl-3-yl } thiophen-2- 
10 yl)methylene]-4-oxo-2-thionothiazolidin-3-yl)ben2oic acid; 

3K5-K5-{2-trifluoromethylphenyl}iuranyl-2-yI)methylene]-4^ 
tIiionotliiazoIidin-3-yl)benzoic acid 

52. The compound 4^5-[(5-{2-chloro-5-trifluoromethyIphenyI}furan- 
15 2-yl)methyIene]4-oxo-2-thionothia2olidin-3-yl)ben2oic acid, according to claim 
47. 



53. The compound 4-(5-[(5-{3,4-dichlorophenyl} fiiran-2- 

yl)methylene]-4K>xo-2-thionothiazolidin-3-yl)benzoic acid, according to claim 
30 47. 
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10 47, 



15 



54. The compound 4-(5-[(5-{benzothiophen.2.yl}foran-2- 

yI)methylene]-4K,xo-2-thionothiazolidm.3.yl)ben2oic acid,-according to claim 
47. 

55. Tl,e compound 4<5-K5-{b«zofutan.2.yl}fuian-2.yI)methylene]- 
4^xo-2-lhionothia2oIidm.3.yl)ben2oic add. acconlmg to claim 47. 

56. The con^und 4-(5-[(5-{3-bromo^methoxyphenyl}fuian.2- 
yl)methylene]^xo-2-thionothia2olidin-3.yl)benzoic acid, accoiding to claim 



57. The compound 4-(5-K5.{5HAlorothiophen-2-yl}thia2Dl.2. 
yl)methylene]^xo-2-thionothia2olidin-3-yl)ben2oic acid, acconiing to claim 



47 

58. 

imeti 

47 



The compound 4-(5-K5.{3,5.KiitrifluoromethyIphenyl}fuian.2- 
yI)methylene]^xo-2-thionothiazoHdin.3.yl)ben2oic acid, accoiding to claim 

47 



The compound 4-(5-[(5-{2H:hloro-5- 

trifluon,methylphenyl}fb:anyI-2-yl)methylene]-l^xo-2.thio^^^ 
2,6-diiluorophenoI. according to claim 47. 
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